MUHUCTEPCTBO [IU®POBOI'O PAZBUTHU A, CBA31
1 MACCOBBIX KOMMYHUKALIMI POCCUNCKON ®EJIEPALIUNA
Ceepo-Kaskasckuit ¢punuan opaena Tpynosoro Kpacnoro 3namenu
(benepanbHOro rocyAapCTBEHHOTO OI0/I)KETHOTO 00pa30BaTENBLHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHus
«MOCKOBCKU TEXHUYECKUN YHUBEPCUTET CBSI3U U MHDOPMATUKI

A.l. KYKOBCKUIN
B.1. IOXHOB

MGTOI[H‘IGCKH@ YKa3aHus
ITo BBIOJIHEHUTIO IMPAKTHYICCKOI'O 3aHATUA Ne6
110 JUCIOHUIIIIMHEC

CUCTEMbI PAIMOCBA3U C ITOABMXXHBIMHA
OB BbEKTAMHU

Hanpasnenue noarorosku 11.03.02 NHpOKOMMYHUKAITMOHHBIE TEXHOJIOTUN U
CUCTEMBI CBS3U
[Tpoduns «MoOunbHas CBSA3b M HHTEPHET BEILICH»

PoctoB-Ha-/{ony
2022



Meronnueckue ykazaHus
10 BBINIOJIHEHUIO IIPAKTUUYECKOTO 3aHATUS Neb
10 TUCLHUIIIINHE
CUCTEMBI PAZIMOCBA3U C ITOABNKHBIMU OB bEKTAMUA

MeToauka MOHUTOPHMHIA ceTeil MOOWIBbHOM CBA3M U 00padOTKH
MOJIYYEHHBIX JAHHBIX B pe3yJibTaTe U3MepeHUu

PaccmoTtpeno u ogo0peHo
Ha 3acenanuu kapeapsl «UTCCy»
[Tpotokon ot «19» nexabpst 2022 r., No 5.



COJIEP)KAHUE

1 BBognas yacth

2 TpeOoBaHuUs K NOTPEIIHOCTH U3MEPEHUI

3 CpencrTBa U3MEPEHUI U BCIIOMOTaTelIbHbIE YCTPOMCTBA
4 Metoabl U3MEpEHUI

5 TpeboBanus o 6€30MaCHOCTH

6 TpeboBaHus K KBaIM(UKAIIUH OTIEPATOPOB

7 YcinoBusi U3MEpPEHUI

8 IToaroTroBKa K BBIIOJHEHUIO U3MEPEHUM

9 BeinosnHeHe U3MEpPEHU I

10 O6paboTka pe3yabTaTOB U3MEPEHUN

11 Ananu3 u opopMiieHHE PE3yIbTATOB U3MEPECHHI

12 HopmaTuBHBIE CCHUIKU U UCTIONB3yeMast JIUTepaTypa
13 ITPUJIOKEHU A

10
15
15
16
18
20
24
25
26
28



IlepeyeHb UCNOJIB3yeMbIX COKPALLIEHUM

BITJ] — 6ecripoBOAHBIN a00OHEHTCKUMA PAIHOIOCTYII

KIIII — koHTpOsIbHAS LIMPHUHA I10JIO0CHl YaCTOT

MBH — meToauKka BbITOJIHEHUS U3MEPEHUS

MCD — MexayHapOIHbIN COI03 3IEKTPOCBSI3H

HILIT — Heobxoaumas IMMPUHA MOJIOCH 9YaCcTOT

P3C — pannosnexkTpoHHOE CPEeICTBO

UTII — 4yacTOTHO-TeppPUTOPHUATILHBIN 1JIaH

31T — mupuHa 3aHUMAEMON TI0JIOCHI YaCcTOT

OUNM — sKkBUBaJICHTHAsI U30TPOIHO U3Jy4aeMas MOIIHOCTh
BPSK — nBonunas ¢aszoBas MOIyISAIHS

DSSS — curnaisl ¢ npssMbpIM pacIIMPEHUEM CIIEKTpa

OFDM — oproronanbHas 4aCTOTHAsI MOYJISIITHS

OFDMA- opTOoroHajibHOE 4acCTOTHOE pa3/ielICcHUe KaHAJIOB
QAM - kBagpaTypHast MOLYJISIHS

QPSK- kBagparypHas dazoBas MOIYJIALUS

TDMA — MHOrOCTaHIIMOHHBIN JOCTYII C BPEMEHHBIM pa3/IeJIeHUEM KaHAJIOB



BBoanas yacTn

Ha3znauenune MeToquKu BBITOJTHEHUS] U3MEPEHUM.

Hacrosmuii  TOKyMEHT YyCTaHaBIMBAeT METOAMKY BBIONHEHUsT wu3MepeHuss (MBU)
MapaMeTpoB PATUOUIITYICHHNA PaTUOdIeKTPOHHBIX cpenctB (POC) GecipoBOIHOTO aOOHEHTCKOTO
pamumonoctyma (BII[]), mocrpoenusix Ha ocHoBe ctanmaptroB IEEE 802.11 a/b/g [7-10] u IEEE
802.16-2004 [11, 12] (manee — BII/I) c 1enp0 NpOBEPKH BBINOJIHEHUS TPEOOBAHUI CTaHAAPTOB,
pa3penieHuii Ha UCII0JIb30BAHME YaCTOT U BBISIBJIICHUS HECAHKIMOHUPOBaHHBIX POC.

MeTtoauka HCIONB3YETCs TOCYAApCTBEHHBIMH HHCHEKTOpaMu DenepanbHO ciaykObl 10
HAJ30py B cepe CBSA3U MPU OCYLIECTBICHUN MEPONPUITUNA HAI30pa U KOHTPOJIS 32 COOMIOACHUEM
I10JIb30BATEISIMU PAIMOYACTOTHBIM CHEKTPOM YCJIOBHUM, YCTAaHOBJIEHHBIX IPHU BBIIEICHUH I0JIOC
paauovyacToT W TMPHUCBOCHUSA (HAa3HAUEHUs) PATUOYaCTOT WM PAJAUOYACTOTHBIX KaHaJOB,
o0s3aTenbHBIX TpeboBaHWMK K mapamerpam wusnydeHuit POC BIIJl, a Takke BBIABICHUS
HepaszpelmeHHbIX 111 ucnoyib3oBanus POC BIT/I.

K napamerpam uznyuenuit POC BI1/I, n3mepseMpIx M0 HACTOSIIEH METOAUKE, OTHOCATCS
CIIeIyIOLIHUE:

— wyacrota uznyaenust POC BI1/;

— 9KBUBAJEHTHAs U30TPOMHO u3nydaemas mourHocts (QUNM) POC BILJ;
— MOUIHOCTh PaIMOCUTHAJIAa B KaHAJE;

— KOOpAMHATHI 0A30BOM CTAHIUY;

— a3UMYT HampasieHUs Ha usnydarolryto antenny POC BI1/;

— BHenojocHele udiydenus POC BIT/.

XapaKTepPUCTUKU U3MEPSIEMBIX BEIIMUMH:

— YACTOTA UBILYUCHUS «...vvveeeiuireeeesannreeesssseeeessnnsneessannneeesanneeeesnnnees or 2,4 no 7,0 I'T'ry;

— DU ..o oT -30,0 mo +50,0 nbwm;
— MOIIHOCTD PAJIUOCUTHAIIA B KAHATIC .....vvveveesnireeeesnnneeessnneeeesnnnns ot -80,0 1o +30,0 nbm;
— a3uMyT HanpasiieHus Ha u3nydaromyo aurenny POC BIIJ ...... ot 0 10 360°;

— BHEMOJIOCHBIC H3ITYUCHHMS ....vvvveeiirreressnreeeesstneeessnnneeesanneeessnnnens 1o -60 nb.

HCHOHLSyeMLIG TCPMHHBI U OINPCACIICHUA

IToroca yacToT - 067aCTh YACTOT, OTpaHUYEHHAs! BepXHUM U HIOKHUM mpenenamu. (I'OCT
24375-80) [1].

HeoOxonumasi mmpuHa mosochbl 4yactor paauousaydenusi (HILIT) — munumanbHas
[I0JIOCA YacTOT JAaHHOIO KJlacca paJuOM3IIydeHMs, JOCTATO4YHas Uil Iepelayd CHUTHajla C
Tpebyemoii ckopocThio u kauectBoM (I'OCT 23611-79) [2].

Ilupuna 3anuMaemMoil mosochl 4yactor paguomsiaydenus (II3I1) — mmpuHa momocH
4acTOT paAUOM3IyUYEHUs, 3a MpelernamMd KOTOPOM H3JIydaeTcs 3aJaHHas 4YacTh MOIIHOCTH
u3nydeHus paguonepenaromniero yerporictsa (TOCT 23611-79) [2].

KonTpoJibHasi mmpuHa moJiockl 4actot usaydenus (KILUIT) — mmmpuna momocsl 4acTor, 3a
HIDKHUM U BEPXHHM TIPEJIIIaMUA KOTOPOH JIt00ast CIIeKTpaibHasi COCTABIISIONIAs UMEET OCIIa0JIeHHe
Ha 30 nb u 6osnee oTHOCHTENBHO U3NydeHus, npupaBaenHoro 0 16 (TOCT 24375-80) [1].

IlpucBoeHHAs M0J10CA PAAMOYACTOT — [10JI0CA YACTOT, B TPeJiesiaX KOTOPOU paJnOCTaAHIIUH

Pa3speicHoO U3JIYUYCHUC.

Ipumeuanue. [llupuna npuceoennoll NOIOCHL YACMOM PAGHAEMCS HEOOXOOUMOU WUPUHE NOIOCHL YACTOMm
naoc yogoennoe abconiomuoe 3uavenue oonycmumozo omxaonenus yacmomol. (I'OCT 23611-79 [2], pexomenoayuu
Mesicoynapoonoeo coioza snexmpocesasu (MC3) SM. 328-9 [15] u n. 142 cmamwvu 1 Pecnamenma paouocesasu [13]).

IlpucBoeHHasi PajMOYACTOTA - YACTOTA, COOTBETCTBYIOIAs CEPEIMHE MPHUCBOCHHON
pamuoctanimu nonockl yactot. (FOCT 24375-80 [1]).



XapakTepHasi 4acTOTa — 4YaCTOTa, KOTOPYIO MOKHO JIETKO OTMO3HATh U U3MEPUTH B TAHHOM
m3nydeHuu. Hampumep, Hecyllyro 4acTOTy MOXHO pacCMaTpUBaTh KaK XapaKTEPHYIO YacCTOTY.
('OCT P 50657-94 [4], pexomermanmun MCD SM. 328-9 [15] u n. 143 crateu 1 Permamenra
paauocssizu [13]).

OTHocuTeIbHAST 4YACTOTA — 4YacTOTa, 3aHMMAIOLas IO OTHOUICHHIO K MPHUCBOEHHOU
gacToTe (PMKCUPOBAHHOE U OIpeiesieHHOe NojoxkeHne. OTKIOHEHHE TOH YaCTOTHI IO OTHOIICHUIO
K TPUCBOCHHON YacTOT€ HMEET Ty e aOCONIOTHYK BEIMYMHY M 3HAK, YTO M OTKJIOHEHHUE
XapakTEepHOM YacTOTHI MO OTHOILIEHUIO K CEPEIUHE MOJIOChI YacTOT, 3aHUMAEMOW H3IIyYCHHEM.
('OCT P 50657-94 [4], pexomenmanmun MCD SM. 328-9 [15] u n. 144 crateu 1 Permamenra
paauocssizu [13]).

I[OIIyCTPlMOG OTKJIOHCHHE YaCTOThl — MAaKCHUMAJIbHO JOITYCKAa€MO€ OTKJIIOHCHHUEC cpeﬂHeﬁ
YaCTOThI IIOJIOCBI YaCTOT M3JIYUYCHUSA OT HpHCBOGHHOfI 4aCcTOTbl HJIN xapaKTepHoﬁ JaCTOThbI

HU3JTy4CHUS OT OTHOCHUTEIBHON YaCTOTHI.

Ipumeuanue. JJonycmumoe OmMKIOHEHUE YACTONbL GbIPANCACMCI 8 MULIUOHHBIX 007X unu 2epyax. ([OCT P
50657-94 [4], pexomenoayuu MCIO SM. 328-9 [15] u n. 145 cmamvu 1 Pecnamenma paduocsssu [13]).

OrpannyuTe/bHAs JTMHUS BHEMOJIOCHOTO0 W3JIy4eHUs] — TUHUS HA IIOCKOCTH KOOPJIMHAT,
KOTOpasi YCTaHaBIHMBACTCSA JUIS KaXKIOTO Kiacca W3JIYYCHUH W SBISETCS BEPXHEH TpaHUIICH
MaKCHMAJIbHO JIOITYCTHMBIX 3HAYCHHUI YPOBHEH COCTABIISIFOIIMX BHEIMOJIOCHOTO CIIEKTPa M3TYICHHUS,
BBIPXEHHBIX B JIelIM0eNax OTHOCUTENBHO 3agaHHoro (ucxoanoro) yposusa 0 nb (TOCT P 50016-92

[3D).

JKBHMBAJEHTHAsI HM30TPONHO M3JlydyaeMass MOIIHOCTb — IIpeJCTaBisieT  co0oif
MIPOU3BEICHNE MOUIHOCTH, MOJBOJAMMON K aHTEHHE, Ha K03(PHUIMEHT yCuIeHHs 3TOW aHTCHHBI B
3aaHHOM HAIlPaBJICHUN OTHOCHUTEIIFHO HW30TPOIHOW aHTEHHBI (20CONIOTHBIA WM W30TPOIHBIN
kodpunuent ycunenus) (Pernament paguocsszu [13]).

MarHuTHbpIM a3MMYTOM HANPABJIEHHSI — TOPU3OHTAIBHBIA YrOJI, U3MEPSIEMbIA IO XOIY
yacoBoi ctpesiku (ot 0 10 360 rpamycoB) OT CEBEPHOrO HAMPABICHUS MarHUTHOTO MEpHUANAHA JI0
OTIpEICNIEMOTO HAMIPABICHHUS.

30Ha 00CJIY:KUBAHUSA — TEPPUTOPHS, HA KOTOPOH OINEpaTop CBS3U MPEJOCTABISET YCIYTH
CBSI3U.

YacroTrHo-TepputopuajabHublii miuan (UTII) — pacnpenenenune 4yacToT Ha TEPPUTOPUU
30HBI 00CITY’KUBaHUS (MMOKPHITH). 3a7aeTCsl a3UMYTaMH 30H MOKPBITHSL, Y4ACTOTaMU ¥ MOIIHOCTSIMU
M3JIy4€HHUSI B COOTBETCTBYIOUIMX HANPABICHUSX, YKA3aHHBIMH B Pa3pelICHUH HA HCIIOJIb30BAHHE
4acToT.

O6bexTamu u3MepeHuii o Hacrosueit MBU saBnstorcs paanonsmydeHus: 6a30BbIX CTAHIIUN
cereil (PUKCHPOBAHHOW pPaJUOCBA3M aOOHEHTCKOrO JIOCTYyma, pabOTAOUIMX B COOTBETCTBUU CO
crangaptamu IEEE 802.11 a/b/g u IEEE 802.16-2004.

OcHOBHBIE XapaKTEPUCTUKHU W MApaMETPbl CTAaHAAPTOB: JMAINA30Hbl YacTOT, LIEHTPAJIbHBIE
9aCcTOTBI, BUIBI U CKOPOCTh MOAYJISIIIMH MpuBeAcHBI B Tabmmmax 1.1 - 1.3.



Hwnanazonsl yactor POC BITJ]

Tabauna 1.1.
Crampapt JAunana3zon yacror, | Homep Yacrora, HILIL, M | KIOIL, MIi

ITn KaHaJja MI '
36 5180
Hrwxuuii quamna3oH 40 5200
5,15...5,25 44 5220
48 5240
52 5260
i 56 5280

802.11a Cpeg‘;“; e o300 22,0 44,0
64 5320
149 5745
BepxHuit quana3zon 153 5765
5,725...5,825 157 5785
161 5805
1 2412
2 2417
3 2422
4 2427
5 2432
6 2437

802.11 b/g 2,4...2,4835 7 2442 22,0 44,0
8 2447
9 2452
10 2457
11 2462
12 2467
13 2472

CxopocTth nepenaun gaHHbeix ¥ BUAbsl Mogysiiuu POC BIT/]
Tabmuma 1.2
Cranpaprt CKOPOC;/I[)J:IT/?HH“HH’ Bua Mmopyasiunu
802.11a 6;9; 12; 18; 24; 36; 48;54 OFDM
802.11b 1;2;5,5; 11 DSSS, BPSK u QPSK
802,11 1;2;55;11 DSSS, BPSK u QPSK
6; 9; 12; 18; 24, 36, 48;54 OFDM




[Tapamerps! paguounsnydenuit POC BI1/]

Tabmuna 1.3.
Ha3Banmue cranaapra 802.16 802.16a 802.16¢
2,4 - 2,483,
YacroTublii nuana3oH, I'TL 10 - 66 2-11 3,4-3,6;
57-5,8
ETSI: 28 ETSI: 1,75; 3,5; 7; 14; 28 P
[upuna kanana, MI' US: 20 1 25 US: 1,25: 5: 10; 20 1,75; 3,5; 7; 10
CKOpOCTh MOIYJISIITNH, 1-20 1-20 1-10
MobGon
CkopocTs niepeaun nol35 Mout/c 1o 75 Mowut/c 1o 15 Mowut/c
nHpopManuu Jutst Kanana 28MI ' Ju1st kanana 28MI g st kanana SMI g
WMAN-SC2,
Tunel pagnonHTepdeiicoB WMAN-SC1 WMAN-OFDM, WMAN-OFDMA
WMAN-OFDMA
QPSK. OFDM-256, OFDM-256,
Tunsl MonynALUN 16-QAM QPSK, QPSK,
64-QAM’ 16-QAM, 16-QAM,
64-QAM 64-QAM
Pasznenenne kananoB TDMA TDMA TDMA, OFDMA
MoO6mIbHOCTD DUKCUPOBAHHBIN (DHKCHpOBaHHB}H’ CDHKCHpOBaHHLvH/I’
OPTATUBHBIN MTOPTATUBHBIN
Panuyc neiictBus 2-5 kM 7-10 km 2-5 KM
YcnoBus paboTsl [Ipsimas BuaumocTs | PaboTa Ha oTpaxeHHsIX Pabora na
OTPaKCHHSIX

Ipumeuanue. 1. Pazdenenue na cmanoapmul IEEE 802.16, IEEE 802.16a u IEEE 802.16e cywecmsogano 00
2004 200a. C 2004 2. smu cmanoapmot 6viau 06vedunenst 8 00un cmandapm IEEE 802.16-2004.

2. Cospemennoe obopyooganue cmanoapma IEEE 802.16-2004, nuyenzuposannoe ¢ Poccuiickoii @edepayuu,
pabomaem 6 ouanaszone uacmom om 2,5 0o 7 I'Ty.



TpeOoBaHMsl K MOTPELIHOCTH U3MePEHUI

IIpenensl qoMycKacMO OTHOCHTEIIBHOM MOTIPEIIHOCTH U3MEPEHHUs 4aCTOThI U3JIy4YECHHs HE
MIPEBBIIIAIOT +3,0-10°.

[Tpenensl gonmyckaeMoil OTHOCUTENBHOM norpemHoctu u3Mepenuss UMM He npesbliaror
16,0 1b.

[Ipenensl  gomyckaemModl  OTHOCHUTEIIBHOM
paavocurHaia B KaHajie He npesbimarot 2,0 ab.

[Tpenensl gomycKacMOW OTHOCUTENBHOM IOTPEIIHOCTH M3MEPEHMS a3uMyTa HallpaBJICHHUS
Ha U3JIy4arollylo aHTEHHY He IIPEBbILA0T +2°.

[Ipenensl  nomyckaemMoll  OTHOCHUTEIIBHOM
W3Iy4yeHui He nipeBbimaoT +2,0 ab.

MOTPCITHOCTH HU3MEPCHUA MOIIHOCTH

IOrpCIIHOCTHU HN3MCPCHUS  BHCIIOJIOCHBIX

CpencrBa u3mMepeHnii 1 BCIOMorarejibHbIe YCTPOiicTBa

MBU moxer ObITh MpUMEHEHA MPU UCIONIb30BaHUU cpenacTB uaMepernus (CH), koTopsie
JOJKHBI TPOWUTH HCHBITAaHUS C 1ENbI0 MPUCBOCHUS THUIMA, JOJDKHBI OBITh 3aHECEHBI B
l'ocymapcTBeHHBIH peecTp W JIOJDKHBI OBITH TTOBEPEHBI B COOTBETCTBUU C TPeOOBaHUSMHU 3aKOHA
«O0 o0ecrnieueHnr €IMHCTBA U3MEPEHUII.

[Tepeuenr CU u BcrmomoraTeiabHBIX CPEACTB, HEOOXOAMMBIX JISI U3MEPEHUs MapaMeTpOB
paauousnyyenuii POC npu npoBeaeHnr MEpONpUATUI HAA30pa U KOHTPOJsS yka3aH B Tabmuue 3.1.

Tabmuna 3.1
Ne .
ILIL Buja meponpusTui Ilepeyens CH n BcnomorartebHbIX CPEACTB
1. Meponpustust Hagzopa u | CpencTBa U3MEPEHUMN:
KOHTPOJIS 32 COOIOZICHUEM | — aHalIM3aTOp CIEKTPa;
I10JIb30BATEISIMU — W3MEpUTENIbHAs aHTEHHA HAa TPEHOre C a3UMYTalbHO-
Paanov4acTOTHBIM YIJIOMECTHBIMU JTUMOaMH;
CIIEKTPOM YCIIOBUH, | — JIa3€pHBIN JAIBLHOMED;
YCTaHOBJICHHBIX IIpU | — T€OJe3NYECKUI CITyTHUKOBBIA IPUEMHUK;
BBIJICJICHUU H0JIOC | — KJIMHOMETp (IpH He0OXOAUMOCTH);
paguoyacToT U | — U3MEepHUTeNbHas pyseTka (Ipy HEOOXOIUMOCTH);
MPUCBOCHUS (Ha3HauYeHwus ) | — Oyccoub (pu HeOOXOIUMOCTH).
paanovyacToT wiM | BcnomorarenbHble cpeacTBa:
pagvoYacTOTHBIX KaHAJIOB, | — NPOTrPaMMHBIN TECTEP;
00s13aTeNbHBIX TPEOOBAHUN | — W3MEPHUTENIbHBIN KaOeb.
K TapaMeTpaM H3JIy4eHHU
POC BIIJ
2. Meponpusitus no | CpencrBa U3MEPEHUMN:
BBISIBJICHUIO — aHAJINU3aTOp CIEKTPa;
HEpa3peLICHHBIX JUIS | — W3MEpPUTENbHAs aHTEHHAa Ha TPEHOre C a3uMyTaJbHO-
ncnons3zoBanus POC BII/] YIIIOMECTHBIMU TUMOaMH;
BcenomorarenbHble cpeacTsa:
— TPOTPaMMHBIN TECTED;
— M3MEpUTENbHBIN Kabeb.

Tpebosanust k CH u BcmoMoraTenbHbIM CpeicTBaM ykaszaHbl B [Ipunoxxenun A.

[Tepeuens pekomenayembix CH u BcriomorareiabHbIX YCTpOHCTB npuBeneH B Tabmune A.l

[Ipunoxenns A.




MeToabl u3mMepeHuii

Merozasl U3MEPEHNS TapaMETPOB YaCTOTHO-TEPPUTOPUAJIBHOTO IIAHA

Baxwueiiimum TpeboBaHMEM YCIOBHM, yKa3aHHBIX B PaspemieHnn Ha HCHOJIb30BaHUE
paauoyacToT WM  PaJMOYacTOTHBIX KaHainoB st POC,

npenocrasisroniemy yeryru bI1J, seasercs coomonenune UTII.
W3mepenne mnapamerpoB UTII mnoxpasymeBaer wusmepenue OWNM  panmocurnana,

m3yqaemoro POC, B 3ajaHHOM HaIlpaBJIeHUU W OTMOAIONICH CIeKTpa paauocurHaia. M3zmepenue
napamerpoB UTII mpou3BoauTCs B COOTBETCTBUM CO CXEMOM, IPUBEAECHHOM Ha pucyHKe 4. 1.

IIPUHAUIEKAIIUX ~ OIllepaTropy,

HaHpaBJ’IeHI/IH N3IYyUYCHUSA paauoCcuraajia
NnepeaaTInKOM

CekTop,

pa3penieHHbIN
JUTS
UCIIOJIb30BaHUS

MepelaTuuK

Mecrta u3amepeHus nmapameTpoB paauoCUrHana UYTII, BBIABICHHBIN B

pe3yJibTaTe U3MEPEHUI

Puc. 4.1

Meton wu3MepeHusl LEHTpajdbHOW 4YacToThl paguocurHasioB POC BIIJ[ ocHoBan Ha

00paboTKe W3MEPEHHOW CHEKTPOrpaMMbI PAJUOCHTHANA C IEIbI0 OMpEAENeHUs] €ro «IeHTpa
TsDKecTn» (puc.4.2).

HpuMeltaHue. Hpu UCNONL308AHUU D020 MEmMOoOd 66800UMC }’lpeo}’lOJZO.?iCEHM@ o mom, 4Ymo «yeump
msicecmuy coenadaenm ¢ 4acmomotl CUSHaNd u CneKkmp cucHaia CUMMEMPUUEH.
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Puc.4.2 NnmocTpaius MeTo1a HEHTpa TSHKECTH
O06paboTKy U3MepeH He0OXOAUMO MTPOBOAUTH CIIEUATEHBIM IPOTPAMMHBIM
obecrieueHreM, BXOJISIIMM B COCTAB aHAJIM3aTOpa CIEKTpa. AITOpUTM 00pabOTKH 3aKIII0YaeTCs B
CJIEIYIOLIEM.
ITo cnexTporpaMmme curHaia onpeAessieTcsi CpeIHUN YPOBEHb IIyMa |, Il YMEHBIIICHUS
HOFpeLHHOCTI/I I/I3MepeHI/I$I, 0T6paCLIBaIOTC$I OTCYCTHI C ypOBHeM MCHECC 4EM Ha 6 I[B HpeBLIH_IaIOH_II/IX
YPOBEHb IIIyMa.

BrruncnsieTcss mpuOIM3UTENbHBIA HEHTP TSHKECTH CIIEKTPOTPAMMBI U3 YCIIOBHS:
fo Feon
[s(fydf = [s(f)df, (1)
me f0

rae Fuau 1 Fron — TpaHUYHBIC YaCTOTHI TIOJIOCHI 0030Da;

Si — 3HaYeHHE CIIEKTPAILHBIX COCTABISIONUX, MKBT.

HHTerpupoBaHue OCYIIECTBIISETCS YNCICHHBIM METO0M. BBITIOJTHEHHE YCIIOBUS
OTIpEIeIIIeTCS 110 M3MEHEHHUIO 3HaKa Pa3HOCTH JIBYX UHTerpanoB. Homep miara (yactots) K Ha
KOTOPOM IMPOM30IILIa CMEHA 3HAKA ONPECIIeT MOJ0KEHUE [ICHTPa TSHKECTH.

Brruncnenmne meHTpaibHOM YaCTOThI CUTHAJIA OCYIIIECTBIISICTCS C IIOMOIIBIO TMHEHHON
UHTEPHOJISAIHU 110 GopMyIie

a
fo=——, )
b
Al, — Al Al — Al N
e a=—*—*1 ph=Al, ——*—* L f — koo duureHTs TMHEHHON UHTEPIOISAINH;

fk k21 k fk—l
Al — neBblii HHTErpall U3 BeipakeHus (1).
N3mepenne SUNUM
Kocennsiit meton uzmepenuss JQUNUM paguonznyuenuit POC BIIJl ocHOBaH Ha n3mMepeHUn
IJIOTHOCTU TIOTOKA 3JICKTPOMAarHUTHOW HHEPIHMM C HCIOJb30BAHUEM AHAIM3ATOpa CHEKTpAa U
pacuere DUMIM B COOTBETCTBHUM C MPUHATON MOeNbl0. Cxema u3MepeHus MpuBeeHa Ha puc. 4.3.

Bun cooky

X1, Y1

Bun cBepxy

Puc. 4.3

B paaroKaHaJIC HpSIMOI>'I BUIUMOCTHU MOIIHOCTH CHUT'HAJIa Ha BXOAC IMPUCMHOIO YCTpOﬁCTBa
OIPEACIIACTCS BEIPAXKCHHUEM
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P np()ﬂnpOan()anMnan
P = ’ (3)
npm I
0~oon

rac Pnp() — MOIITHOCTBH Ha BBIXOJC IMICPCAATUNKA,

Gupo, Grpy— K02PPUIIMEHT HANIPABJICHHOTO JCHCTBUS aHTEHHBI MepeaTyuka U MPUEeMHHUKA
COOTBECTCTBCHHO,

Mnpos Mnpy — TIOTEPH B (GPUACPHOM TPAKTE MEpeaaTIuKa U MPUEMHUKA COOTBETCTBEHHO;

Lo — motrepu B cBOOOTHOM ITPOCTPAHCTBE MPHU PACTIPOCTPAHCHUH PATHOBOJIH;

L()gn, — JOIOJJHUTCIBHBIC TIOTCPH, BBI3BAHHLIC IIOTCPAMHU B aTMOC(l)epe, HETOYHOCTBHIO
HaBCICHHUA aHTCHH, HCCOBITAICHHUEM HOJ'IHpI/IBaHI/Iﬁ Hepez[alomeﬁ u HpHCMHOfI AHTCHH U 1.

YuureiBas, 4To

PauuM = Pnpd’]npdana (4)
n
2
47R
LO = T y (5)

rae R — paccrosiHue OT nepegaTyuka 0 MPUeMHHKA;
A — IUTMHA BOJITHBI HECYIIIETO KOJICOaHNUs,
BbIpaxxeHHe (3) MOKHO MPEJCTaBUTh B BHJIE
_ P auuManMnanﬂ“z (6)
(47[R)2L00n

JlononHurenpHble TOTEPH MPU OTCYTCTBUU OCAIKOB, OTHOCHTENHHOM BIQXXHOCTH MEHEe
80% um OTCYTCTBUU TEepeu3TydaTesie U MPEmsITCTBUM, ONPEACIIAIOTCS MOTEPSIMU U3-32 HETOYHOCTH
HABEJICHUS HW3MEPUTEIIbHON aHTEHHBI, OTKJIOHEHHUEM HW3MEpPUTENbHBIX TOYEK OT MaKCHMyMa
nuarpamMmbl  HampaBieHHocTH (/IH) aHTeHHBI mepegaTdyuka W HECOBIAJCHHUEM  IOJISPU3ALNN
nepearoIiei 1 MpUueMHON aHTEHH:

Lc)on =L

e Lix sepm — mOTepH, BbI3BaHHBIE OTKIOoHeHHWeM J[H wm3meputenbHolt antenHsl or J[H
AHTEHHBI MIEPEIATYNKA B YTIIOMECTHOM INTIOCKOCTH;

Ltx copus — IOTEpH, BbI3BaHHBIE OTKIOHeHHEM J[H m3meputensHoit anTeHHb! OT [IH aHTEeHHBI
repeaTiyriKa B a3uMyTaJIbHOU INIOCKOCTH;

Lix eepm — TOTEpH, BBI3BAaHHBIE HETOYHOCTHIO HaBeaeHus JIH m3MepuTenbHON aHTEHHBI Ha
AHTEHHY MEepPE/IaTUNKa B YIJIIOMECTHOM MJIOCKOCTH;

Ltx copus — TIOTE€PH, BbI3BAaHHBIE HETOYHOCTHIO HaBeaeHus JIH maMepuTenbHON aHTEHHBI Ha
AHTEHHY MEePEIaTYNKa B A3UMYTAIBHON MIIOCKOCTH;

Liossp — TOTEpH, BBI3BAaHHBIC HECOBIAJCHUEM TMOJSPU3ANUI Tepenaneil U MpueMHOM
AHTCHH.

[Totepu Lix sepm, Lix copuss Lrx sepm, Lix 2opus BBIMUCIAIOTCS B COOTBETCTBUU C BBIPAXKEHHUEM

2
L =1+ 26(fx , ®)
X

I/Ie @« — OIKOKA HABEJCHHS B COOTBETCTBYIOIICH MIIOCKOCTH;

6. — mmpuna JIH aHTeHHBI B COOTBETCTBYIOIIEH TIOCKOCTH.

OTKIIOHEHUE W3MEPUTENbHOM aHTEeHHbl OT Makcumyma JIH aHTeHHBI nepenaryumka B
A3UMYTAIBHOM TIIOCKOCTH Weopus HAXOAUTCS KaK Pa3HOCTh a3UMYTOB

Weopus = aeopus - a?ol;);3 ) (9)
TAC Copus — ABUMYT B TOUKEC UBMCPCHUAA,
dnaxgopug — a3UMYT B TOUKEC C MAaKCUMAJIbHBIM YPOBHCM I/I3MepeHHOﬁ MOIITHOCTH.
OTKIIOHEHNE HSMGPHTGHBHOﬁ AHTCHHBI OT MAaKCHUMyMa HH AHTCHHBI II€p€aaT4yruKa B
er'IOMCCTHOfI TNIOCKOCTH  Weepm 3aBUCUT OT yIJla IMPCBBIMICHUA TOYKHW KPCIUICHUSA AHTCHHBI Ha
12
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TOUYKOH MU3MEPEHHUs & U yIJla OJIBECa aHTEHHBI [
l//sepm =& _ﬂ : (10)
IloTepu, BBI3BaHHBIC HECOBIIAJCHHUEM IIOJSAPU3ALMNA IEpeAaroliel U INPUEMHONM aHTEHH
PacCYUTBIBAIOT TaK
I _ 1
nousap — K(Ae, A]/) !
rae K(Ae, Ay) — k0dbOHUIUECHT mepenadyd IHEPrHU, PACCUMTHIBACMBINA Ul aHTCHH C
JJUIANITHYECKOU MOJISAPU3ALUEH 110 BBIPAKEHUIO:

4e(e+ Ae) . (1+e?)[1-(e+Ae)?]
(1+eD)l+(e+Ae)’] (1+eD)[1+(e+Ae)’]
rne Ae = e’ — e, € U e — KO3QOUIMEHTHI FUTUNTUYHOCTH (OTHOLICHHWE MaJjOi MOIYyOCH
AJUTHTICA K OOJIBIION);
Ay - yroa Mexy MoJIyoCSMHU 3JUTUIICOB MOJISPU3ALMY NTepelaoleil 1 MPUEeMHON aHTSHHBI.
Tak kak ommOKa HaBEJCHHWS M3MEPUTEIFHOW AaHTEHHBI B IUIOCKOCTH TOJSIPU3AIMH HE

JOJKHA MPEeBBIIATH 3°, TO Lyonsp OyneT ne 6omee 1,01.
Takum o6pa3om, Beipaxkenue st pacueta JUUM mMoxHO 3anucarh Tak:

K(Ae,Ay):; 1+ cos2y ¢,

2

2 2 < \2 2
1,01(472'R) Pan 1+ 2(5 - ,B) 1+ 2(a20pu3 o a;?);us) 1+ 2¢6epm 1+ 2¢20pu3

2
/1 anM’]an Heepm 920]7143 (peepm ¢20pu3

uum

(12)

HcxoqHpIMU JaHHBIMU 37€Ch CIIy’KaT 3HAYCHHUS:
— JUIMHBI BOJIHBI HECYILIErO KojiebaHus A,
— Ko3(UIHEeHTa HAIPABICHHOTO CHCTBUS TPUEMHON U3MEPUTENBHON aHTEHHBI G py;
— 1oTepb B GUIEPHOM TPAKTE NPUEMHUKA TJnpa;
— mwmpuHbl JIH aHTeHHBI nepenaTyvka B a3sUMYyTAIBHOW M YINIOMECTHOM IUIOCKOCTSX
COOTBETCTBEHHO — Gropus U Gsepm,
— mmpuHbl JIH W3MepuTenbHOW aHTEHHBI B a3UMYTAIBHOW M YIJIOMECTHOM IUIOCKOCTAX
COOTBETCTBEHHO — Q-opus U Qsepm,
— OIIMOOK HaBe/IEHUS U3MEPUTEIHHON aHTEHHBI HA aHTEHHY NepeaTyiKa B a3UMyTaJIbHON U
YTIIOMECTHOM TIIOCKOCTSX COOTBETCTBEHHO — Gropus U Psepm;
— yIJla IoJBeca aHTEHHBHI .
Jnis pacyera HEOOXOJUMO U3MEPUTh:
— MOIIHOCTb CUTHANA B KaHae Pypy;
— paccTosiHUE OT MepeaTiyuKa 70 IpueMHuKa R;
— a3UMYT TOYKH U3MEPEHHS C MAKCUMAIbHBIM YPOBHEM M3MEPEHHON MOLIHOCTH " zopus;
— a3UMYT TOYKU UBMEPEHUS Leopus,
— YroJ NpEeBBIIEHUS TOUYKU KPEIUIEHNUS aHTEHHBI Ha/l TOUKON U3MEPEHHUS &.

M3MepeHne MOIIHOCTH B 3aJaHHOM paJMOKaHal€ MOXXHO OCYILIECTBUTH C ITOMOIIBIO
aHAJIM3aTopa CHEKTpa. AJITOPUTM M3MEPEHMS] MOITHOCTH B PAIMOKAHAIIE C TIOMOIIBI aHAIM3aTOpa
CIIEKTpPa COCTOMT B TOM, YTO INpPU AaHAIU3€ BXOAHOI'O CHUTHAJa HM3MEPSETCS MOIIHOCTb €ro
OTJENbHBIX CHEKTPAJIBHBIX COCTABJIAIONINX, & 3aTEM CYMMHPYETCS MOIIHOCTb T€X CHEKTPabHBIX

COCTaBJIAIOIINX, KOTOPBIC BXOJAT B JUAIIA30H YaCTOT 3aJaHHOI'O paaAuOKaHaJIa.

Ipumeuanue. Ilpu npogedenuu usmepeHuil 6 20pOOCKOU 3ACMPOUKEe UHMEHCUBHOCHb NPUHUMAEMO20 NOJIs
CUTbHO 3asucum om mouku npuema. IIpocmpancmeeHHble UMEHEHUsT 803HUKAIOM U3-3d HANOJICEHUs Opye Ha opyed
00IbUIO2O KOIUYECBA 60JIH, 0OPA308AHHBIX 6Cledcmeue Jupakyuu, paccesnus u ompasxicenus om 30anuil. H3-3a
pasHocmu ¢haz HanodxceHue 601H Oaem UHMePHEPEHYUOHHYIO KAPMUHY C OOCMAMOYHO 27YOOKUMU 3AMUPAHUAMU.
Paccmositue mexncoy MakCUMAnibHblMy (MUHUMATbHbIMU) 3HAYCHUSMU CUSHALA COCMABTAC GeIUYUHY nopsaoka A2.
Iloosmomy usmepeHus MOWHOCMU 6 20POOCKOU 3ACMPOLKe OO0NHCHbI NPOBOOUMBCS 6 HECKONbKUX PABHOMEPHO
pacnpeodeneHHblx Moukax Ha paccmoanuu menee 0,81 medxcoy moukamu, no pe3yibmamam KOMOPbIX blUUCIAEMCS
cpedHee 3HaYeHUe MOWHOCMU, NPUHUMAEMOe 3a Pe3Yabinam usmepeHus.

I/ISMepeHI/IC a0COJIFOTHBIX KOOpAUWHAT TOYKHW YCTAHOBKHU II€peAaTdHuKa IIPOU3BOAUTCA C
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MIOMOIIBIO  CIEUUATIBHOTO INPUEMHUKA CHUTHAJIOB CIYTHUKOBBIX PaJUOHABUTALMOHHBIX CHUCTEM
I'JIOHACC u GPS.

W3mepeHue pacCcTOSHUN BBINOJHIIOTCS METOAOM, KOTOPbI OCHOBaH Ha HW3MEPEHUH
IIPOMEXYTKA BPEMEHH MEKIYy IOCBUIKOW Ja3epHOr0 UMIyJbCa U IMPUEMOM OTPAKEHHOIO OT
npeaMmera curiaia. JlaHHelii METOJl pealu3yeTcss ¢ IMOMOLIBIO JIA3€PHOT0 JaJbHOMEpa Ha MallblX

PacCTOSHUSX.
Ipumeuanue. Ecnu nasepuviti Oanvhomep He Modicem Oblmb NOMEWEH 6 MOUKY, 20e pACnONONCEHd
usMepumenbHas AHMeHHA, Mo NPOU3BOOUMBCS Nepectem paccmosanus 6 COOmeemcmsul ¢ gvipasicenuem (13).

Ha Gonpmnx paccTOSHUSAX CielyeT MOJb30BaThCS MPUEMHHKOM CHTHAJIOB CITYTHHUKOBBIX
paZMOHABUTAIMOHHBIX CUCTEM, IIOCJIEI0BATEIbHO YCTAHABIMBAEMBIM B TOYKE pa3MELICHUS
m3mepsiemoro POC BI1J] u usmepurensHoit anTeHHBI. [Ipy 3TOM paccTosHue onpeneseTcs 00 Mo
OyMakHO, JINOO 10 U(PPOBOI KapTE MECTHOCTH.

W3mepenue yria mpeBbIIICHHUsS] YCTAHOBKU aHTEHHBI MepelaTuuka Haj TOYKON H3MepeHus
BBITIOJHSIOT C IIOMOILBIO KIIMHOMETPA.

KnunomeTp mo3BossieT HeMOCPeCTBEHHO U3MEPSATh Yol MPEBbIIIeHUs: 00bEKTa Ha/l TOUKON
n3mepenus. Cxema u3MepeHus WITIOCTPUPYETCS pPUCYHKOM 6.3.

U3MEPHUTEIbH
H as aHTCHHa
H}
Oyccoub JIa3epHBIN
HTCHH
AHTCHHA JaTbHOMED
neperaTynKa Puc. 4.4 KJIIMHOMETP

Ecnu BeicoTa h paBHa HyIT0, TO yroJ &', U3MEPAEMBIi C TIOMOIIBIO KJIMHOMETPA, PaBEeH YTy
MPEBBILICHUS] TOYKU KPEIUICHUsS aHTEHHbI HAJ TOYKOM M3MepeHus & Ecnu B TOYKe KperuieHus
AHTEHHBI HEJIb351 U3MEPUTH YTOJI MPEBBIIICHUS TOYKU KPEMJIEHUS aHTEHHBI HaJl TOYKOH U3MEPEHUS,
TO HEOOXOAMMO U3MEPHUTHh YroJl B TOYKE, PACIOJIOKEHHON HEMOCPEICTBEHHO IO H3MEPUTETHHON
AHTEHHOU W BBIIIOJIHUTH MEPECUYET B COOTBETCTBUM C BBIPAXKEHUEM

| I 1
E =arct 713 sin &=h ) (12)
R'cosé'

a paccTossHUE R OT M3MepuTEeIHbHOM aHTEHHBI JI0 AHTEHHBI TIEpelaTYuKa B COOTBETCTBUH C

BBIPAKEHUEM

R=[(R'sine'-h)? +(Rcose')> . (13)

H3mepeHue BBICOTHI OCYIIECTBISIOT ABYMSI CIIOCOOAMU: C IIOMOIIBIO JTa3€PHOTr0 JalbHOMEpa
WJIA U3MEPUTEIIBHOUN PYJIETKH.

W3mepenue asumyTa TOUKHA HaOII0IeHUs

Kpome wusmepenuss OMHMM B KOHKpETHOHW TOYKE IIPOCTPAHCTBA, MJI1 ONPEIEIICHUS
peasibHoro YTII HeoOXoaMMO U3MEPUTH YToJl MEXAY MPSMOM, COeNUHSIOMEN TOUKY U3MEPEHHUS C
TOYKOM, B KOTOPOM HAXOIUTCS IEPENaT4yUK, U HAMPABICHUEM Ha CEBEpP, KOTOPOE IPHUHATO 3a
HayaJo IIpu OTYETE a3UMYTOB.

Meron n3mepeHus a3uMyTa OCHOBAH Ha U3MEPEHUH yIjla OTKIOHEHUS MArHUTHOU CTPENIKH,
BBI3BAHHOT'O MarHWTHBIM 1oJieM 3eMJiiu. JlaHHBIH MeTOJT peaau3yeTcs ¢ OMOIIbI0 OYCCOIH.
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N3mepeHne BHEMOJOCHBIX M3JIyYEHUN W MPOBEPKA COOTBETCTBUS PAJUOM3IYUYEHUS CHEKTPATbHOU
Macke cragaapra bITJI.

[IpoBepky COOTBETCTBHSI pPAAMOM3IYUYECHHUSI CIHEKTpalbHOM Macke cranmapra bII/]
BBITIONTHSIOT, UCTIOJB3YsI aHAIM3aTOp CIeKTpa. MeToa COCTOUT B U3MEPEHHH OrHOaroIeil CreKTpa
CUTHAJIa U CPAaBHEHUH €€ CO CIICKTPAIBHOM MAacKoM (cM. puc. 4.5).

2

0 dBr

-20dBr

-28dBr

/ -40 dBr

-30 -20 -11 -9 +9 +11 +20 +30 f

Puc.4.5.

MeTto/1b1 BBISIBIIEHUS] HECAHKIIMOHUPOBaHHBIX POC

Meton cocTouT B OOHapy)XeHUHM (Hampumep, IpU BHIIOJHEHUU W3MEPEHUH MapaMeTpoB
UTII paspemennoro POC) curnana ot HecaHkuuoHupoBaHHo POC ¢ momouipio aHamuzaropa
CIIEKTPA, HACTPAUBAEMOT'0O 10 YaCTOTE pa3BepTKU. Ecny curHan usinydaer nepeaTdyuk B AUANa3oHe
yacToT cranaaproB BIII, pacnonokeHHbI B MECTE€ OTIMYHOM OT YKa3aHHOI'O B pa3pelI€HUU, TO
MOJKHO CJZIeJaTh BBIBOJ O TOM, YTO JAHHBIN NIEPEIATUYHK SIBIISIETCS HECAHKLINOHUPOBAHHBIM.

Meron 3akitodaercs B OOHapyKEHUHU CUTHAJIa OT HECAHKIIMOHUPOBaHHBIX POC ¢ nomoribio
IIPOrPpaMMHOTO TeCTepa, KOTOPbIIl MOXKET BBIABIATH CUTHAN OoT Bcex POC, paboTaromux B TOM e
CTaHJlapTe, KaK 3apErUCTPUPOBAHHBIX, TaK U pabOTAOIUX HE3aKOHHO.

TpeboBanus Mo 6€30NMACHOCTH

Bce paboThl JOMKHBI TPOM3BOIAUTHCSA C COOJMIOJeHHEeM TpeOoBaHUN O€30MacHOCTH,
ycraHoBieHHbIX B ['OCT 12.3.019-80. Cuctema cranaaptoB Ge3omacHocTH Tpyna. McnbiTanus u
n3MepeHus snekrpuueckue. OOmme TpedoBanusa OezonmacHocTH [18], CaHuTapHBIX TNpaBUiiax U
HOopMax paboTel ¢ ucrounnkamMu CBU-uznyuenuns CAHIIuH 2.2.4/2.1.8.055 [19], BeimonHeHueM
TpeOoBaHUl 1O 0€30MaCHOCTH, YCTAHOBJIEHHBIX B MHCTPYKIUAX O 3KCIUTyaTallUH HCIOJIb3yEMBIX
CH, a taxxe oOumx TpeOoBaHUN MpaBUl 0€30MACHOCTHU MPH BBIMOJIHEHUH Pa0dOT 1O KOHTPOJIIIO 3a
paauousnyyeHussmu POC.

[Tpu pabortax Ha BbICOTE (KpBIIIAaX 3/aHUl, BBIIKAX U Mp.) 00s3aTebHBIM TpeOOBaHUEM
npuMeHeHust Hacrtosimieit MBU sBasiercst coOmrofieHre mpaBuil 0€30MacHOCTH Mpu paboTe Ha
BBICOTE.

[Ipy BBINOTHEHWMM W3MEPEHUH 3alpeniaeTcsl MOJHUMATh MadTy C 3aKpEIUICHHOW Ha Hel
aHTEHHOM, ecIi cuia BeTpa npessbiiiaet 20 m/c.

TpeOoBaHus K KBaTU(PUKALMHU ONIEPATOPOB

K paboram mo u3mepeHuro mapameTpoB panuounsnydeHuii POC momyckaroTcss HHCIEKTOPHI
MMEIOIIHE KBATH(PUKAIMOHHYIO TPYIITY MO 3JIEKTPOOE30MacCHOCTH HE HMKE YETBEPTOM I pabOThI
¢ anekTpoycraHoBkamu a0 1000 B, mpormeninre oOyueHrne u aTTeCTOBAaHHBIE Ha MPaBo PabOTHI 1O
KOHTPOJIIO ¥ HaJI30pY 32 JAEATEIbHOCTHIO ONIEPAaTOPOB CBSI3U.

W3mepeHuss [OMKHBI  BBIMOJHATH  MHCIEKTOPBl, HW3YYMBIIME JOKYMEHTAlMIO Ha
HCIIOIB3YEMBIE CPEJICTBA U3MEPEHHI M BCTIOMOTATEIbHOE 000pYyI0BaHNE, U3YIHBIITHE HACTOSIIIYIO
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METOAMKY, MpOLIeNNINEe HWHCTPYKTaX [0 TEXHUKE OE€30MacHOCTH M HUMEIOIIHME HAaBBIKU
MPAKTUYECKON pabOThI IO U3MEPEHUIO MMapaMeTpoB paauousiayuenuit POC.

YcaoBusi usmepeHui

Y ciioBHS OKpy:Karollel BHEIIHEW CPEIbl:

— TeMIlepaTrypa OKpY)Kalllel cpeabl omperensercs padoyuM AMara30HOM TeMIepaTyp
ucnonb3zyembix CU 1 BcnomoraTenbHbIX CPE/ICTB;

— OTHOCHUTEJIbHAs BIAXXHOCTh Bo3ayxa j10 80%;

— JaBliCHWE OmpeaensieTcs padouMM Jauana3oHoOM JaBieHWi wucmonb3yembix CHU u
BCIIOMOTI'aTeJIbHBIX CPEJICTB.

— OTCYTCTBHE OCAJIKOB;

— CKOpOCTb BeTpa He Oojee 20 m/c.

Bce usmepenus pekoMeHyeTcsi IpOBOJAUTh B TeueHUE oaHOro nHA. Eciu u3zMmepenus He
MOTYT OBbITh MPOBEACHHI B TEUEHHUE OJHOIO JHS, TO B Hayalle KaKIO0ro THS He0OXO0IMMO MPOBOIUTh
KaJIMOPOBKY CPEACTB U3MEPEHUSI.

KonnuecTBo M3MepUTENBHBIX IUIOMAA0K JODKHO ObITh He MeHee 12. OgHa W3 IUIOMIAIOK
BEIOMpAETCSI B HEMOCPEACTBCHHOW ONHM30CTH OT AaHTCHHBI TNepeJaTYnKa B HAIMPAaBICHHUH
npeanojgaraemMoro makcumyma ee JIH Ha MUHMManbHO BO3MOXHOM pPAacCTOSHUU. JTa IJIOMIAJIKA
HeoOxoIuMa JIJIst IPOBEPKU COOTBETCTBHSI PAAMOU3ITYUSHUS CIICKTpaabHOU Macke ctanaapTa BIT/I.

Jpyrue miomanku BeIOUpAIOTCs ciaeayroumm obpasoM. B Hampasinenun makcumyma JIH
AQHTCHHBI TIEepellaTYMKa BBIOMPACTCS TPU U3MEPHUTEIBHBIX IUIOMIAJKA, OJHA W3 KOTOPBIX
pacnonaraercs B npeanonaraemom Hamnpasinenuu 0° IH. J[Be apyrue nomkHbBI ObITH paCONOKEHBI
Ha IPSAMBIX, OTKJIOHSIOHMXCs OT Hanpasienus 0° JIH, va yrmer 5-7°,

[To "eTbIipe n3MepUTEIbHBIC IUIOMIAIKH PACIONAraloTCS BOJIM3U KaXK0M M3 TPAHUIl CEKTOPA,
pa3pelIeHHOTO [Jisi MCIHOJIb30BaHUsl OIEPAaTOPOM CBS3M, NMPUYEM OJHA M3 HHUX pPACIOJaraercs
HEMOCPEICTBEHHO HA TPAHUIIE CEKTOPA, €Ile OJHA PACHOJIAraeTcs Ha MPSMOM, OTKJIOHSIOLIEHCS 3a
rpanuiy cexkropa Ha 3°. OcraBummecs JAB€ IUIOUIAJAKU PACIOJAraroTCs BHYTPU CEKTOpa,
pa3pelIeHHOTO AJisl UCMOJIb30BAHUs, Ha MPSAMBIX OTKJIOHSIOIIUXCS OT TPaHUIIbI ceKTopa Ha 3° u 6°

COOTBETCTBCHHO.

Ipumeuanue. Konuuecmso uzmepumenbHvix RIOWAOOK MOdCem Oblmb  YMEHbUIEHO, eCcl  PaHuybl
Paspeuennoco cexmopa cocmaegnsiom yeon meunee 30 HO ux Koauuecmeo O00ANCHO Ovimb He menee 10 (sxarouas
UMepUMENbHYIO NIOWAOKY 015l NPOBEPKU COOMBETMCMEUsL PAOUOUSLYYEHUSI CHeKMPATbHOU Macke cmandapma BI1J]).

KonndecTBO M3MEpUTENBHBIX IUIONMAJ0K MOXET OBbITh YBEIMYEHO, €CIM €CThb OCHOBAaHUS
nonarath, 4to JIH aHTEeHHBI mepemaTdyWka omepaTopa CBS3M BBIXOJWT 3a TPAaHUIBI CEKTOPA,
pa3pelIeHHOro JyIsl  UCIOJIb30BAaHUSl ONEpPaTOpoM CBA3H. JlOMONHUTENbHBIE W3MEPUTENIbHBIE
TUTOIIAIKK HEOOXOIMMO pacIioyarath Tak, YTOOBI MOXHO OBLITO OIIEHUTh BeTMYUHY OTKIoOHEeHus JJH
OT YCTaHOBJIEHHBIX TPaHUI] CEKTOPA.

W3MepuTenbHbIC TUIOMAAKH, Ha KOTOPBIX MPOBOAATCS U3MEPEHHS, TOJKHBI yIOBIECTBOPSTH
CIICAYIOIIUM YCIOBHUSM:

— IUIONIAJKHA W3MEPEHUH MOJDKHBI MMETh NPSAMYI0 BHAMMOCTb Ha aHTCHHY H3JIyYalOIIero
CpeACTBa;

— BJOJIb IMHUW PacCIpOCTpaHEHUs paJoCUTHaja, Ha ykazaHHOM B Tabmmile 10.1 paccTtosHun
'k, HE JOJDKHO OBITH INepeusnyyarenei (MeTalsIMuecKuX KOHCTPYKLUUH M COOpY>KEHHM, JIMHUMA
ANIEKTpOTiepeayd W T.II.) ¥ 3aTCHAIOMMX MECTHBIX IPEIMETOB, OTCYTCTBHE KOTOPBIX
KOHTPOJUPYETCS BU3YaJIbHO;

— IUIONIaJKa JOJDKHA OBITh  JOCTYNMHOH Ui TIEHIeTO TEPEeIBMKCHUS WM JUIS
aBTOTPAHCIOPTA;

— paccTosiHAE MEXay 0a30BOW CTAHIIMEH W aHTEHHON NOJHKHO ObITh HEe MeHee 10*A (A —
pabouas qnmHA BOMHBI paguonsayderus POC) mu6o DL (D — pasmep anepTypsl H3MEPHUTETbHOM
aHTEHHBI) U He 0oJiee MAaKCUMAJIbHOTO PACCTOSHUS, yKazaHHoro B Tabmuue 7.1. BwiaeneHHble
JMana3oHbl PacCTOSHUM OT ImepefaTdydka 0 MecTa HaOmoneHus (cM. Tabn. 7.1) sBusiorcs
PEKOMEHAYEeMBIMH IIPH BHIOOPE N3MEPUTELHON TUIOIIAIKH.
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Tabmnuua 7.1

Cramy) T, | o o 12..10 [10...25 | 25...50 | 50...75 |75...100| 100:+-15 | 150...20
apt |I'Tu 0 0
o M | 5/10 | 5/10 5/10 5/10 5/10 5/10 5/10
< | p | 015 | 035 0,7/ 1,0/ -/ -/ -/
S N ’ 0,09 | 0,18 0,35 0,52 0,70 1,04 1,39
S S |G .5 | 106/ | 180/ | 240/ | 275/ | 30,0/ 33,5/ 36,0/
| e A 6,0 12,3 18,0 21,5 24,0 27,5 30,0
o rpax | 53/90 |22,6/43,6/11,5/22,6| 7,6/15,2 | 5,7/11,4 | 3,8/76 | 29/57
oM | 5/10 | 5/10 5/10 5/10 5/10 5/10 5/10
o 21 o 0,13/ | 031/ | 062/ | 093/ | 1,25/ -/ -/
28 & M 0,08 | 0,16 0,31 0,47 0,62 0,93 1,24
N8| G .| 106/ | 180/ | 240/ | 275 | 30,0/ 33,5/ 36,0/
S 3| e A 6,0 12,3 18,0 21,5 24,0 27,5 30,0
@ rpan | 53/90 |22,6/43,6\11,5/22,6| 7,6/15,2 | 5,7/11,4 | 3,8/7,6 | 29/57
oM | 5/10 | 5/10 5/10 5/10 5/10 5/10 5/10
2| p 01/ | 0722/ | 044/ | 066/ | 0,88/ -/ -/
= ® - 0,06 | 0,12 0,22 0,33 0,44 0,66 0,88
S < |lo ,p| 106/ | 180/ | 240/ | 275/ | 30,0/ 33,5/ 36,0/
o | e A 6,0 12,3 18,0 215 24,0 27,5 30,0
o tpan | 53/90 |22,6/43,6\11,5/22,6| 7,6/15,2 | 5,7/11,4 | 3,8/7,6 | 29/57
oM | 5/10 | 5/10 5/10 5/10 5/10 5/10 5/10
8 | o, | 0068 | 015 | 029/ | 043 | 058 0,87/ 1,16/
= 5 ’ 0,04 | 0,08 0,15 0,22 0,29 0,43 0,58
o 9 |g .5 | 106/ | 180/ | 240/ | 275/ | 30,0/ 33,5/ 36,0/
% | e A 6,0 12,3 18,0 215 24,0 275 30,0
@ rpax | 53/90 |22,6/43,6|11,5/22,6|7,6/152 | 5,7/11,4 | 3,8/76 | 29/57
oM | 5/10 | 5/10 5/10 5/10 5/10 5/10 5/10
X Dy | 008/ | 013/ | 026/ | 039/ | 052 0,78/ 1,04/
9| & ’ 0,03 | 0,07 0,13 0,20 0,26 0,39 0,52
88| 9 |g ,p| 106 | 180/ | 240/ | 275 | 300/ 33,5/ 36,0/
A npats J1 6,0 12,3 18,0 215 24,0 27,5 30,0
@ rpan | 53/90 |22,6/43,6(11,5/22,6|7,6/15,2 | 5,7/11,4 | 3,8/7,6 | 29/57
oM | 5/10 | 5/10 5/10 5/10 5/10 5/10 5/10
< | b 0,05/ | 013/ | 025 | 038/ | 051/ 0,76/ 1,01/
= © » M 0,03 | 0,07 0,13 0,19 0,26 0,38 0,51
S % | g 10,6/ | 180/ | 24,0/ | 275/ | 30,0/ 33,5/ 36,0/
Lo np,u,I[B
6,0 12,3 18,0 215 24,0 27,5 30,0
o tpan | 53/90 |22,6/43,6(11,5/22,6|7,6/15,2 | 5,7/11,4 | 3,8/7,6 | 29/57

IA€ Inx — MUHUMAJIbHOE PAaCCTOSHUE OT JIMHUM PACIpOCTPAHEHUs CUTHAJA A0 INPENATCTBUS WIH
IIPEU3ITYdaTeIs;

D — pa3mep anepTypbl U3MEPUTEIHHON aHTEHHBI;

Gipn — K02 UTTHEHT HApaBIEHHOTO ACWCTBUS H3MEPUTEIHLHON aHTECHHBI;

@ — mupuHa JIH u3MepuTenbHOM aHTEHHBI U B a3UMYTaJIbHOM U B YIJIOMECTHOMU IIJIOCKOCTSIX.

TpeboBaHust K MmapaMeTpaM M3MEpPHUTEIbHBIX AaHTEHH NpuBeAeHbl B Tabmuue 7.1 u
[Ipunoxennu A.
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W3meputenbHas aHTeHHA JODKHA OBITh OPUEHTHPOBAHA B MPOCTPAHCTBE B COOTBETCTBHUHU C
noJisipu3anuend M3MEpsieMOro CHrHajla U UMMETh MAaKCUMaJbHOE COIJIAaCOBaHUE C IMepearole

AHTCHHOM.

YpoBeHb CcUTHAlAa IIpH

IPOBEPKE

COOTBETCTBHE Ormbaromeil crekrpa

CIIEKTpaibHOM Macke noJbkeH Ha S0 n1b npeBbIaTh ypoBEHb IYMOB.
[Ipu u3MepeHUM MOIIHOCTH B KaHalle yYpOBEHb CUTHaJA JOJKEH IPEBHIIIATh YPOBEHb

IyMOB Kak MUHUMYM Ha 20 1b.

IToaroroBKka K BHINOJHEHHUIO I/I3MepeHI/Iﬁ

CHUIHaJia

[Ipu MOATOTOBKE K BBHIMOJHEHUIO U3MEPEHUN HEOOXOIMMO OIPEACIIUTh UCXOIHBIC TaHHbIC.
HcxoaHbie qaHHBIE M HICTOYHUKH HUCXOTHOM MH(OpMAIIMY IPUBEICHBI B TadmIe 8. 1.

Tab6muna 8.1

HaunmenoBanue
BeJNYNHBI

HcTouynuKk NaHHBIX

Haznauennag yacrora

Pa3peHICHI/IC Ha MCII0JIb30BAHUEC 4YaCTOT

HpI/ICBOCHHaH I10JI0Ca Paanuo4acToT

PaspemeHI/Ie Ha UCIIO0JBb30BaHHUC 4YaCTOT

Koopmunatel m BbIcOTa moxBeca | Pa3pemreHne Ha MCIIONB30BAHUE YaCTOT
AHTCHHBI

A3UMYyTHI U3JIyYECHHs] AHTCHHBI PaspenieHne Ha HCIIOIB30BAHUE YACTOT
MomHoCTb nepejaTynKa M | Paspelienne Ha UCIIOJIB30BAHNE YACTOT
3Hauenue UMM

Crangapt BIIJI, B cooTBeTcTBUM C
KOTOPBIM paboTaeT rmepeaaTduk

Pemenne I'KPY;
Pa3pemienne Ha UCTIOIB30BaHNUE YACTOT;
CaencHus oT oreparopa,

npenocTasisronero ycayru bITJ|

CrnexTpasibHasi Macka

TV Ha paaroobopymoBaHue,
cornacoBanHubie ¢ [ PUILI;
Pexomenmaruu 1TU

Juarpamma HaIPABIECHHOCTH
aHTEHHEBI nepenaTymKa B
a3UMYyTaJIbHOU u YIJIOMECTHOM
IUIOCKOCTSIX

TV Ha anTeHHYy, cornacoBanusie ¢ ' PYLI;
Pexomenmanum ITU

Yron noapeca aHTEHHBI nepeaaTiunka

Pesynbrarsl
OIIEpPaATOPOM;
ITpoekT Ha 6a30BYIO CTAHIIUIO

H3MepeHHI>i, BBIITOJTHCHHBIC

Koadppunuent HaIIpaBJIEHHOTO
JEMCTBYS U3MEPUTEIbHON aHTEHHbI

[TacriopT Ha U3MEPUTENBHYIO AHTEHHY

[InprHa JAH n3mepurenbHor | [lacmopT Ha U3MEPUTENBHYIO aHTEHHY
AHTEHHBI nepenaTyuka B

a3MMYTaJIbHON u YTIIOMECTHOMN

IIJIOCKOCTSIX

3aryxanue B mnpueMHoM (QuaepHoM | HopmaTtuBHO-TeXHHUYECKass JOKyMEHTAIIHs
TpaKTe Ha 3JIeMEHTH! GUAEPHOTO TPaKTa

Ommbkn HaBeneHusi w3MeputenbHou | [lacmopt Ha OITOPHO-TIOBOPOTHOE
AHTEHHBI HA AHTCHHY NIepeaTynKa YCTPONCTBO

[Ipu moAroTOBKE K MPOBEACHUIO N3MEPEHHI HAKaHYHE MPOBOISATCS CIEAYIOIMNE PAOOTHI:

— COIUIACOBAHUE LIEJIM, BPEMEHHU U YCIIOBUN MPOBEACHUS H3MEPEHHUI;
— PEKOTHOCHHMPOBKA paliOHa MPOBEICHUS U3MEPEHUI;

— BBIOOp TUIOMIAIOK U3MEPEHHIA;
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— OpraHu3anys CBS3M AJs o0ecrieueHus: B3aUMOACHCTBUS MEXAY IIepCOHAIIOM;
— TMOJATOTOBKAa HEOOXOAMMOM M3MEPHUTEIBHOM annapaTyphbl.
Ipumeuanue. Ilpu e6vlOOpe NIOWAOOK YUUMbIGAEMCs Xapakmep npuiesaioujell MecmuHocmu (penved,
PpacmumenvHulil HOKPO8, 3ACMPOUKA U NP.), C6e0eHUst U3 NPedblOYUUX NPOGEPOK U CEeOeHsl O ONepamopd Ces3u.
[Tpu m3mepennu DMVIM B pa3audHbIX HANPaBICHUSX BaXKHO 00ECIEYUTH Mepeaady OqHOTO
U TOTO XK€ CUTHaja Mo OECHpOBOJHOMY KaHaly, TaK KaK A3TO HEMOCPEICTBEHHO BIMSAET Ha
U3MEPSIEMYI0 MOIIHOCTh curHana. [losromy, [isi MOJydyeHHsT OAHOTO U TOrO JKE€ YPOBHS
NepeaBaeMoro CUrHaia, Heo0X0AMMO HCKIIIOYUTh paboTy BeeX APYrHuX aOOHEHTCKHX YCTPOHCTB C
tectupyemoir POC kpome mporpaMMmHbIX TecTtepoB. [Ipu m3MepeHHsX HEOOXOIUMO TepenaBaTh
OJIHY U Ty %€ TECTOBYIO OCJIE10BATEIbHOCTD.
HenocpenctBeHHO mepe  M3MEPEHHMSIMUM  HA  KaKIOM  M3MEpPUTENbHOM  IUIOLIAJIKe
MIPOU3BOIATCS CIENYIOIUE pabOTHI:
— cOOop cXeMbl U3MEPEHNUS;
— mnoaroroska CH k uamepeHusm.

CoOpath cxeMmy U3MepeHHsl, MoKa3aHHYyIo Ha puc. 8.1.

Ipumeuanue: a) Ilposedenue usmepenuil npedycmampuedenm UcnoIb308anue 00H020 NPOBOOHO20 U OPY2020
0ecnpo8oOH020 aAKMUBUPYIOWUX UZTYYEHUsT OKOHEUHbIX ycmpoicme 0ns obecneuenus pabomwi POC monvko Ha
nepeoauy.

6) HzmepumenvHulii kabeib 00INHCEH NPUCOCOUHAMBCSL K PAZbEMAM C ycunuem 3akpyuusanus He oonee 0,1 H-m.

8) Hsmepumenvhylo anmeHHy HeOOX0OUMO OPUEHMUPOBAMb 6 NPOCPAHCMEE 8 COOMEEMCMEUU ¢
noaspuzayuel UsmMepsaemo2o CUSHAIA U 00OUMbC MAKCUMATBHO2O CO2LACOBAHUS C NPUEMHOU anmennou. [{is 9mozo
UBMEPUMENbHYIO AHMEHHY NOBOPAYUBAION 8 NIOCKOCMU NOIAPUAYUU 8 COOMBEMCMEUU C NOIAPU3AYUel AU OCUSHALA
U nomewaom 6 yewmpe usMepumenvHou niowaoku Ha evicome 9-11 M, 018 ucKmoOYeHuss GIUAHUSL NOOCMUNAIOWel
nosepxHocmu (Npu usMeperusix Ha Kpuluax 30aHull uiu OauiHsx, evlcoma Komopwix 6onee 10 M u Hem GIuUAHUS
nodcmunarowel NOePXHOCMU, GbICOMA AHMEHHbL HAO USMEPUMENbHOU NIOWAOKOU 00MXCHA Obimb 1-2 m). B omux
npeoenax OmulCKUGAEmcsi GblCOMA, Npu KOMOPOU MOWHOCMb CUSHALA, U3MepsieMdsi AHANU3AMOPOM, NpPUHUMAem
Haubonvutee 3nauvenue. Ha smoil evicome, NIAGHO NOBOPAUUBAS USMEPUMENLHYIO AHMEHHY 6 20PU3OHMANbHOL
NIIOCKOCMU, 6HOBb NOCLE008AMENbHO D0OUBAIOMC MAKCUMATIbHBIX NOKasanuil anaiuzamopa. Ilpoyedypol omwickanust
MAKCUMYMA 8 BEPMUKAILHOU U 20PUSOHMALLHOL NIOCKOCMAX NOSMOPSIOM 00 MeX Nop, NOKA He OMblUemcs
NON0JICeHUe, OMKIOHEHUE OM KOMOPO20 8 000U NIOCKOCHU NPUBOOUN MOIbKO K YMEHbULEHUIO NOKA3AHUTL MOWHOCMU
cueHana, usmepsemol aHaIU3aAmoOpPOM.

2) Benomoeamenvuuiii npoepammublii mecme — NpUeMHUK, UCHOAb3YEMbLU OISl akmuayuu 6a3080tl cmanyuu
HeobX00uMo pacnonazams max, 4moovl OHU HAXOOUUCH GHE 30HbL NPUEMA USMEPUMETbHOU CIMAHYUU.

IIporpamMmmHbIi
| T TecTep (ImepeaaTunk
TECTOROM
bazoBas [IpoBO/HBII KaHAN CBSI3HU
[IporpammusbIi
Tectep (MPUEMHHUK
TECTORON
N3mepurenbHas
AWTAHIOA
W3mepuTensH >
BIil KaOeb AHanuzarop
CHEKTpa
Puc 8.1.
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[Ipu moaroroBke CH ux HEOOXOAMMO TPOTPETh B TEUECHHWE BPEMEHHU, YKa3aHHOM B
«PykoBozacTBE M0 3KCIUTyaTauMu» M npoBecTH HacTpoliky CH. BcenomoratenbHble ycTpoiicTBa
HE00XOIMMO TOATOTABIMBATH B COOTBETCTBUU C MPABUJIAMH, YKAa3aHHBIMH B HHCTPYKIUSX I10
9KCILTyaTaluy Ha 3T YCTPOMCTBA.

[Tepen HauagoMm cepuu U3MEpPEHUH HEOOXOUMO MTPOBECTH KaanOpoBky CH.

BoinosiHeHne usmMepeHui

ANTOpUTM U3MEpPEHUS:

1. Ha mecTe ycTaHOBKHM aHTEHHBI U3MEPSAIOTCS €€ KOOPAMHATHI M BBICOTA YCTAHOBKH.

2. Ha mepBoii u3meputTenbHON IIIOMAAKe (B HEMOCPEICTBEHHOW OJNM30CTH OT AHTCHHBI
nepegaTyrKa) MpoBepseTcs COOTBETCTBHE OTMOAroOIIel CIeKTpa CUTHaja CHEKTPabHOM
MacKe 1 U3MEpPSIETCsl YacTOTa CUTHAJIA.

3. Ha xaxmoi#t n3MepuTeaIbHOM mIomaaKe (KpoMe rnepBom):

— U3MEpEHHE MOIIHOCTU CUTHaja B KaHAJIE;

— H3MEpPEeHHE PACCTOSIHUS OT MepeaTuruKa 0 TOUKH HaOII0ICHNUS;

— U3MEpPEHUE BBICOTHI YCTAHOBKH U3MEPUTEIHLHOM aHTEHHBI;

— W3MEpeHHEe Yrila MPEBBIIICHUS YCTAHOBKM aHTEHHBI MepeAaTyuka HaJl TOYKOM
WU3MEpPEHHUS;

— HU3MCPCHHUEC a3UMYyTa TOYKH U3MCPCHHUAI.
Ipumeuanue. Ilpu ebinorHeHuu usmepeHull 0 NOAYYEHUs OOCMOBEPHbIX Pe3yIbmanos HeodXo0UMO Mo4HO
cobar00ams yciosus usmeperul.

W3mepeHne BbICOThl YCTAHOBKHM aHTEHHBI IepeAaTunKa 1 U3MEPUTEIbHON aHTEHHBI.

I/I3MepeHI/Ie BBICOTBI YCTAHOBKM AHTCHHBLI IEpCAaTirKa IPOU3BOAUTCA JIA3CPHBIM
JAIbHOMEPOM B COOTBETCTBHM ¢ «PyKoBOACTBOM 1O 3KcIuryarauun» Ha CU wim usmeputenbHOU
PYJIETKOM.

Ipumeuanue: usmepenue 8blCOMbL YCMAHOBKU USMEPUMENHOU GHMENHbI NPOU3BOOUMCSE NOCIIe ee HABeOeHUs
U HACMPOUKU.

I/ISMepeHI/IG KOOpAWHAT YCTAHOBKHW aHTCHHELI IICPEAATUNKA.
I/I3MepeHI/IC MNPpOU3BOAUTCA B COOTBETCTBUU C 3KCHJIyaTaI_II/IOHHOI\/'I ,I[OKYMCHTaI_[I/IeI\/'I Ha
IMPHUEMHUK CUTHAJIOB CIIYTHHUKOBBIX paJlOHABUTAIITUOHHBIX CUCTCM.

[TpoBepka COOTBETCTBUS OrMOAOIIEH CIIEKTpa CUTHAJIA CIIEKTPaIbHOW Macke.
1.1.1 Ilepen HauaaoM H3MEpPEHUN HEOOXOAMMO MPOBECTH MOJATOTOBKY K BBINOJIHEHMIO
U3MEPEHUN.
[Tpu u3MepeHuu yCTaHOBUTH CIIEAYIOIINE TapaMeTphbl aHaIN3aTopa CIEeKTpa:
— IEHTpaJIbHAs YacTOTa — COOTBETCTBYET LICHTPAIbHON 4acTOTE CUTHAJIA.
— PpeXHUM pabOThl — PEKUM HAKOIIJICHUS] MAKCUMAJIbHBIX 3HAYEHUII;
— HCIOJIBb3YEMBII IETEKTOP — NETEKTOP CPEIHEKBAIPATUUECKNX 3HAUCHUI;
— PEeXHUM pa3BepTKU — MHOTOKPATHBIN;
— moyioca 0030pa, BpeMs pa3BEepPTKH, IOJOCHl MPOMYCKAaHHS  Y3KOIMOJOCHOTO U
ITUPOKOIIOJIOCHOTO TPAKTa aHAJIU3aTopa CIeKTpa BEIOUPAETCs B COOTBETCTBUU ¢ Tadymiei 9.1.
3almyCTUTh TECTOBBIM CUTHAJI HAa IPOrPaMMHOM TECTEpE AJIi MHULMUPOBAHUSA Iepenaydn

AHHBIX C 0a30BOU CTAaHIINU.

Ipumeyanue: Tecmogulil cueHan 00aNCeH Oelicmeo8ams NOCMOAHHO 8 MmeyeHue 6ce20 nepuooa HabaooeHull.
Heobxo0umo, umobvl 6azosas cmanyusi pabomana ¢ MAKCUMATbHO B03MOJICHOU CKOPOCMbIO MOOYIAYUU, MAK KAK
UBMEPAMb WUPUHY 3AHUMACMOTU NOJOCLL YACMOM HeoOX00UMO HA UHMEPBANAX 8PeMeHU, K020d U3IYUeHUue 3aHumMaem
Hauboiee WUPOKyIO NOAOCY.

Paboma c npoepammmnvim mecmepom onucana ¢ Ipunoscenuu b.
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Taobmauua 9.1

ITosoca ITosoca
Bpems

Crangapr IHosoca NPOIYCKAHMS NPOIYCKAHMS A3BEeDTKH

BIIJI, HIIII |0630pa, MI'n| y3KO0mOJIOCHOIO | IIMPOKOMOJIOCHOIO P MI; ’
TpakTa, KI'n TpakTa, KI'n
802.11a,

22.0 MIn 100 100 1000 300

802.11b/ g,

22.0 MIn 66 100 100 300
802.16-2004,

1,25: 1,75 MT'1 ) 10 30 3000

802.16-2004,
3.0: 3.5 MI'n 10 10 30 3000
802.16-2004,
5.5: 7.0 M 20 30 100 1000
802.16-2004,
8.75: 10,0MI'1 30 50 150 600
802.16-2004,

14.0 MI'n 50 100 300 300
802.16-2004,

17,5; 20,0 60 100 300 300

MI'n

802.16-2004,

28.0 MI1 90 100 300 300

ITocne nHULMUPOBAHUS MEPEAAYN TECTOBOU MOCIIEN0BATEIBHOCTH C OJHOIO NIPOrPpaMMHOI0
TecTepa Ha IPyroil HEOOXOAMMO 3ayCTUTh HAKOIJIEHUE MAKCUMAJIbHBIX 3HAYEHHUH CUrHaJIa.

B pe3synbrare Ha sKpaHe OTOOpa3UTCs MOJYYEHHBIH IyTEM YCPEIHEHHsS 3HEPreTHMUYEeCKHil
CHEKTP KOHTPOIUPYEMOIO U3ITyYEHUSI.

B mponecce ycpeaHeHMs CHEKTpa CIIEAyeT KOHTPOJUPOBATH MOCTOSIHCTBO MPOXO0XKICHUS
TECTOBOI'O CUTHaJla OT OJIHOTO MIPOrPaMMHOrO TecTepa K JIPYroMy, BH3yaJbHO aHaJIU3UPOBATh
HaJIM4uMEe IIOMEX B IMIPOLECCE HM3MEPEHMM, CTENeHb W3MEHYMBOCTH YCPEOHSIEMOIO CIEKTpa
KOHTpOJMpyeMoro usinydeHus. Yepes 1| MuHyTy, Korja H300pakeHHE CIIEKTpa I€pecTaHeT
U3MEHATBCS, CIEAyeT CPaBHUTh Ha MOJIYYEHHOE H300paKeHME C MAacKOM CIEeKTpa CHUrHaja u

CACJIaTh BBIBOJ O COOTBETCTBUU CIICKTpa CUTHAJIA CHCKTpaJ'IBHOI\/'I MacCkKe.

Ipumeuanus: Ecau obHapysceHo, 4mo 8 npoyecce HpOBeOeHUs Xapakmep AHANUIUPYEMO2O U3TYUEeHUs
CYUWeCMBEHHO UBMEHUNUCL, UAU 02Ubalowas CHeKmpa CucHAald U MSHOBEHHOU 4Yacmombsl MNOKA3AAU Haaudue
KPAmKOBPEMEHHbIX NOMEX, U3MePeHUs. Cledyen NOSMOopUnlb.

Coxpanuth n300pakeHue orudaroleil CleKTpa CUrHaja B MaMSATH aHaJU3aTopa CIEKTpa,
€clii eCTh Takas (DyHKIMOHAIbHAs BO3MOJKHOCTb, WJIM Cpa3y CPaBHUTh €€ CO CHEKTPaJbHOM
MaCKOM.

Ipumeyanue. Cnekmpanvhvle MACKU 018 PAUYUHBIX CMAHOaApmog8 npusedensvl 8 Ipunoxcenuu B.

[ToBTOPUTH MpOLIEAYPY U3MEPEHUS TPU Pa3a.

N3mepenue yactoTsl udinydenus POC.
[lepen HayanoM u3MEpPEeHUH HEOOXOAMMO TMPOBECTH MOJATOTOBKY K  BBIIOJHEHHUIO
U3MEPEHUM.
[Ipu u3mepeHnn ycTaHOBUTH CIEAYIOLINE MapaMeTPhl aHATTU3aTOpa CIEKTpPa:
— LEHTpalbHas 4aCTOTa — COOTBETCTBYET LIEHTpaIbHOI yactoTe curnana (Tabmumna 7.1).
— PpeXHUM pabOThl — PEeKUM HAKOIJICHUS] MAKCUMAJIbHBIX 3HAYEHUII;
— HCIOJIb3YEMBII IETEKTOP — NETEKTOP CPEIHEKBAIPATUUECKNX 3HAUECHUI;
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— PEeXHUM pa3BepTKU — MHOTOKPATHBIH;
— monoca o0030pa, BpeMs pa3BEepPTKH, TIOJOCHI TPOMYCKAHHS  Y3KOIOJIOCHOTO H
IIMPOKOIIOJIOCHOTO TPAKTa aHAIM3aTOpa CIIEKTpa BHIOMPAETCsl B COOTBETCTBUH € Tabnuuei 9.2.

Taobmuma 9.2
IMosioca IMoJioca
MoJjioca
Crangapr MPOIYCKAHUSA NPOIYCKAHMS Bpems
0030pa
BIIJI, HIIII (AF), MI'n Y3KOIOJIOCHOI0 | INMPOKOIIOJIOCHOIO | Pa3BepPTKH, C
i Tpakra (Af,.), k' TpakTa, KI'n
802.11a,

22,0 MI'n 66 2,4 7,5 30

802.11b/ g,

22,0 MI'n 66 2,4 7,5 30
802.16-2004,

1,25; 1,75 )

MI'q

802.16-2004, 10
3,0;3,5MI'1
802.16-2004, 20
5,5; 7,0 MI'ng
8?352;' 11%',%?\9& 30 <f.x 10° 3% Afu 22 SxAF/(Af)?
802.16-2004, 50

14,0 MI'n
802.16-2004,

17,5; 20,0 60

MI'g

802.16-2004, 90

28,0 MI'it

rac fg — YacToTa CUrHaJia.

BaHYCTI/ITB TECTOBBIM CHUTHAJl Ha MMporpaMMHOM TECTECPC JIA HWHHULNUUPOBAHHUA IICPEAAUUN

AHHBIX ¢ 0a30BOU CTAaHIIUH.

IHpumeuanue: Tecmogvlii cueHan 00ndiceH OeliCMBO8ams NOCHOSHHO 8 MedeHUue 8ce20 Nepuood HAOIOOeHUll.
Heobxooumo, umobsl 6azosas cmanyusi pabomana ¢ MAKCUMANbHO BO3MOJICHOU CKOPOCMbIO MOOYIAYUU, MAK KAK
UBMEPSAMb WUPUHY 3AHUMAEMOU NOJIOCHL YACMOM HE0OX00UMO HA UHMEPBANAX 8PEMEHU, KO20d U3TYYeHue 3aHuMAaem
Hauboaee WUpoKyIo Noaocy.

Paboma ¢ npoepammubim mecmepom onucarna 6 [punoxcenuu b.

[Tocne mHUIMKAPOBAHUSA NEPEadu TECTOBOM IOCIEA0BATEIBHOCTH C OJTHOIO IPOrPAMMHOTO
TecTepa Ha JIpyroil He0OXOIMMO 3aIyCTUTh HAKOMJICHHE MaKCUMAaJIbHBIX 3HAYEHUH CUTHAIa.

B pesynbrare Ha 3KpaHe OTOOpa3UTCS MOJYyYEHHBIH MyTEM YCPETHEHHUS IHEepreTHYecKui
CIIEKTP KOHTPOJIUPYEMOIO U3I1y4EHUS.

B mponecce ycpeaHeHHs CIEKTpa CIIELyeT KOHTPOJIUPOBATH IOCTOSHCTBO NPOXOXKICHUS
TECTOBOTO CUTHAJIA OT OJHOIO IPOrPaMMHOIO TeCTepa K JIpPyromy, BU3YyaJbHO AHAIU3UPOBATH
HaJIM4YHUEC T1TIOMEX B IMPOHECCE I/ISMGPGHI/I?I, CTCIICHb HM3MCHYMBOCTH YCPCAHACMOTO CIICKTpa
KOHTPOJIMPYEMOro Hu3nydeHHus. Yepe3 2 MHUHYTHI, KOrJa M300pa)keHUE CIIEKTpa MepecTaHeT
U3MEHSTBCS, CIEIyeT COXPAaHUTh U300pakeHHe orubaromeld CHeKkTpa CUrHajlla B MaMsITH

aHaJIM3aToOpa CHEeKTpa JJIs mocieayoei 00paboTKu.

Ilpumeuanusa: Ecnu obHapysiceHo, 4mo & npoyecce NpOGeOeHUs Xapakmep AHATUUPYEeMO20 U3NYYeHUs
CYUWeCMBEHHO UBMEHUNUCL, UIU 02UOAlowas CHeKmpa CUcHANd U MSHOBEHHOU 4Yacmombsl MNOKA3AAU Haludue
KPamKkoB8peMeHHbIX NoOMeX, U3MepeHUs cledyem nosmopums.

HOBTOpI/ITB npoucaypy usmMepeHus J€CATh pas.
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C moMOIIBIO CTICIIMAIIBHOTO TPOTPAaMMHOTO oOecriedeHus: 00paboTaTh Orudaronme CrneKTpa
CHUTHaAJIa U BBIYUCIINTH ACCATH 3HAYCHUHU ueHTpaanoﬁ HJaCTOThI fi.

N3mepenrie MOLITHOCTH CUTHAJIA B KaHAJIE.
[lepen HauyanoM wu3MEpeHUH HEOOXOAMMO MPOBECTH MOJATOTOBKY K  BBIIOJHEHHUIO
U3MEPECHUM.
[Tpu u3mMepeHuu yCTaHOBUTH CIEAYIOIIHE TapaMeTphbl aHaIN3aTopa CIeKTpa:
— IEHTpaJIbHAS YacTOTa — COOTBETCTBYET IICHTPAIbHON yacToTe curHana (Tadmmma 7.1).
— mojoca o0030pa, BpeMs pa3BepPTKU, TOJOCHI MPOMYCKAHUS  Y3KOIMOJOCHOTO U
IIMPOKOTIOIOCHOTO TPAKTa aHAIM3aTOpa CIIEKTPa BRIOMPACTCSI B COOTBETCTBUH ¢ Tabmuiei 9.1;
UCIOJIb3YEMBIN JETEKTOP — JETEKTOP CPEAHEKBAAPAaTUIECKUX 3HAUCHUI;
PEXKUM U3MEPEHUN — U3MEPEHNE MOIIIHOCTH B KaHAJIE;
roJsoca 4actot kaHana — B coorserctBun HIIII curnana;
PEXKHUM Pa3BEPTKH — MHOTOKPATHBIH.
3amycTUTh TECTOBBIM CHUTHAJd Ha IPOrPaMMHOM TecTepe AJii WHUIMUPOBAHUS IMepenaydn

AHHBIX ¢ 0a30BOU CTAaHIINU.
Tpumeuanue: Tecmosvlii cueHan 0odicer 0eucmeo8ams NOCMOSIHHO 8 MEYeHUe 6Ce20 Nepuodad HadbI0O0eHUl.
Paboma ¢ npoepammmuvim mecmepom onucana 6 Ipunosicenuu b.

[Tocie MHUIMKUPOBAHHUS TepeAadn TECTOBOU MOCJIEI0BATSIIBHOCTH C OJHOIO MPOTrPaMMHOIO
TecTepa Ha JIPYro HeOOXOAUMO 3aITyCTUTh MHOTOKPATHBIC U3MEPEHUS MOIITHOCTH B KaHAJIC.

B pesysnbrare Ha 3kpaHe OyneT 0ToOpaXKaTbCs SHEPrETUUYCCKUN CHEKTP KOHTPOIUPYEMOTO
M3ITy4eHUSI.

B mpomecce aHanmm3za crekTpa CieIyeT KOHTPOJIHMPOBATH TOCTOSHCTBO MPOXOXKICHHUS
TECTOBOI'O CHUTHAJIA OT OJHOTO NPOrPaMMHOTO TECTepa K JIPYroMy, BHU3YaJIbHO aHAIU3UPOBATH
HAJIMYME TIOMEX B IMPOIECCe HU3MEPEHUH, CTENeHb M3MEHYMBOCTH YCPEIHSEMOIO CIEKTpa
KOHTPOJIMPYEMOro wu3inydeHus. [lociie HEKOTOpOTro KOJWYECTBA HW3MEPEHHH, €CIM TOKa3aHUs
MOIIIHOCTH CHTHAJIa HM3MCHSIIOTCS B mpeaenax =+ 1 nb, ciaemyer 3adukcupoBath pe3ynbTar
HaOronenus Pi.

[TepeMecTUTh U3MEPHUTETHHYIO aHTEHHY B CJICIYIONIYIO TOYKY HAOIIOJACHHS HA PACCTOSIHHE

0,84.

Ipumeuanue. Ilepemewenue npouszgooum @ ciedyiowem nopsioxe.

nepeas mo4ka — UCXOOHAs,

8mopas mouka — ammeHHa nepemewaemcs Ha paccmosinue 0,84 om uUCXOOHOU MOYKU 6 HANPABIEHUU
aHmeHHbl nepeoamyuxa,

mpembvs MouKa — aHmenHa nepemewjaemcs Ha paccmosuue 0,84 om ucxooHol Mouku 8 HanpaeieHuu - om
aHmeHHbl nepeoamyuxa,

uemeepmas moyKka — aHmenHa nepemewjaemcs Ha paccmosanue 1,6 om ucxo0Hou moyKu 8 HANPasIeHu - om
aHmMeHHbL NepeoamyuKa.

HOBTOpI/ITb npoucaypy uaMepeHust 4€ThIpC pasa.

W3mepeHue paccTosIHUA OT aHTEHHBI IEpeAaTYrKa 1O TOUKU HAOII0IeHHS.

JlazepHblil JalbHOMEpP YCTaHOBUTH HA IUTATUB (TPEHOTY) U BBIPOBHSTH B TOPHU30HTAJIBHOM
IIJIOCKOCTH.

HaBectu nyu 51a3epa Ha aHTE€HHY NeperaTuyuka, U 3aUKCUpPOBaTh pe3ynbTaT Ri u3MepeHus
paccrosinus Mexay CH 1 aHTeHHOI epeaTymka.

[ToBTOPUTH MpoOLIETypY U3MEPEHHUS YETHIPE pa3a.

W3mepenue yria npeBbIIeHNs YCTAaHOBKHM aHTEHHBI IIepeaTuhKa HaJl TOUYKOM U3MepeHusl.

KnuHomeTp ycTaHOBUTH Ha IITATUB (TPEHOT'Y) U BBIPOBHATH B TOPU30HTAIBHOM MIIOCKOCTH.

HaBecTu 51yd na3epa win Ha aHTEHHY NlepelaTunKa, U 3a(pUKCUPOBaTh pe3yIbTaT U3MEpPEHUs
yTJla IpeBbIIIEHHs YCTAHOBKU aHTEHHBI MepelaTuuKa HaJl TOUKON U3MEpEHHS.

[ToBTOPUTH MpoOLIETYpY U3MEPEHHUS YETHIPE pasa.
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H3mepeHue a3umMyTa TOYKHA U3MEPCHUS

Bycconb ycTaHOBUTH Ha IITATHB (TPEHOT'Y) M BEIPOBHSATH B TOPU30HTAILHOM MJIOCKOCTH.

HaBecTn BU3Mp Ha aHTCHHY IEepelaTurKa, U 3a()UKCHPOBATh PE3y/IbTaT H3MEPEHUS a3UMyTa
TOYKH HAOIIONEHUS.

[ToBTOPUTH MpOLIETypY U3MEPEHHUS YETHIPE pasa.

BrisiBiieHre HecaHKIIMOHUPOBaHHBIX POC

[Tocne m3mepenust DVUMM, HE0OOXOAUMO MONTYYHTH OTHOAIONINE CIEKTPa HCCIETYEMOTO
nuarna3zoHa 4actoT B 8-10 HampaBiieHUSX, MPU COBEPIICHHHM MOJHOTO 000pOTa M3MEPUTETHHOU
aHTCHHBI BOKPYr cBoedl ocu Ha 360°. Ecmu mpu 3ToM Oyner 3adUKCUPOBAHO TOSIBICHUE
COCPEOTOYEHHBIX MOMEX, HE SBJSIOIIMXCSA CHUTHAIoM OT mnposepsemoro POC, To oHuM MoOryr
SBIIATHCA cUTHajIoM He3akoHHOU POC. Ipu m3MepeHusX (QUKCHpPYeTCs MPUMEPHOE HAMPABICHHE
HMCTOYHHMKA TOMEX U MOLIHOCTh €r0 CUTHAJIA.

[Ipn moaroToBke K MU3MEPEHUsIM MapamMeTpa KayecTBa YCIyr IPOIPaMMHBIM TECTEp MOXKET
oOHapyxuBaTh Bce PDOC paboTaromme B TOM XKe CTaHAapTe, 4TO U aOOHEHTCKas CTaHIMS
MPOrPpaMMHOTO TecTepa. DTO O3HAYAeT, YTO €CIIM OOHapy)KeH CUTHal OT HemsBecTHOW POC,
paboTtatoiieii B OJHOM CTaHIApPT€ C MPOTpaMMHBIM TecTepoMm, To 3Ta POC Moxer OBITH
HECaHKLMOHUPOBAHHOW WJIM HApYIIATh YCIOBUS pa3pelleHUs] Ha UCII0JIb30BAHUE YACTOT.

O0padoTka pe3y1bTaTOB U3MEpPEeHUI

O6paboTKa pe3yIbTaTOB M3MEPEHUI KOOPAUHAT YCTAHOBKH aHTeHHBI POC mpousBoauTCs B
COOTBCTCTBUU C 3KCHHyaTaHHOHHOﬁ ﬂOKYMeHTaHI/Ieﬁ Ha TMPUEMHUK CUTHAJIIOB CIIYTHHKOBBIX
paaruOHaBUT'allMOHHBIX CUCTCM.

HpOBepKa COOTBCTCTBHUA OFH63.IOH.[CI>1 CIICKTpa CUIrHalia CHeKTpaﬂBHOﬁ MAacCKeC IIPOU3BOIUTCH
IIOCJIC UX MOJYYCHUS, €CIIU €CTh BO3MOKHOCTh COXPAHATH OFI/I6aIOHIyIO CIICKTpa CUrHajia B IMaMATHU
aHalin3aTopa, UJIM HCIIOCPECACTBCHHO B ITPOLICCCE I/I3MepeHI/II71.

[Ipu npoBepke Ha u300pakeHWe OTMOAONMIEN CIEKTpAa CHMIHAJA HAKJIAIbIBAETCS
CIICKTpaJIbHAas MacCKa, IIPUYCM 3a HyHeBoﬁ YPOBCHB PO IMPpUHHUMACTCA MaKCHMaJIbHBIN 0rH6aIOH.Ieﬁ
CIIEKTpa Pmax C y4E€TOM TTOTPENTHOCTH HU3MEPEHHH

Po (1b) = Pmax (1b) + 2 nb. (14)
Ilpumeuanue. Eciu ycmanoseneno, umo MAKCUMANbHAS 6APUAYUS MENHCOY HYNCBLIMU YPOGHAMU MPex

Haobmooenuti npegvluaem 2 0b, mo pesynomamol uzmepenull A61AI0OMCA HEOOCMOBEPHLIMU U NPOYedypy UMepenus
He0bX00UMO npogecmu ewe pas.

HpI/I U3MCPCHUNU YAaCTOThBI CUTHAJIA 34 PE3YJIbTAT HU3MCEPCHUA IMPUHHUMACTCA CPECIHEC
3HA4YCHHUEC 94aCTOTHI fép, BBIYHCIIAEMOC 10 BBIPAXKCHUTIO

1 10
fo=—>»f 15
@ 10;' (13)

B kadecTBe MOTPEITHOCTH yKa3bIBaeTcs 3Hadenue of = +3,0-107°.

Ipumeuanue. Eciu ycmanoeneHo, 4mo MAKCUMANbHASL 8APUAYUS MeNHCOY 3HAYEHUAMU HACMOMbl CUSHALA
Oecamu Habmodenuti npesvuuaem 3,0-10° mo pesyromamul uzmepenuii sasnsromes nedocmosepHbIMU U HPOYEOYPY
uzMeperus: HeobX00UMO NPOGecmu euje pas.

[Tpy W3MepeHHH MOIIHOCTH CHTHAajJa B KaHAJe 3a pe3ysibTaT WU3MEPEHHUS MPHHUMACTCS
MearaHa Bcex HabmoaeHui, Berancisiemast B cootserctBuu ¢ OCT P UCO 5725-6-2002 [20]. dus
€¢ BBIYHCIICHUS W3 TIOJNYUYCHHBIX PE3yJIbTaTOB HAOIOJCHUN WCKIIOYAIOTCS MUHUMAIBHOE |
MaKCUMaJbHOE 3HAUEHUS, a 32 Pe3yJIbTaT MPUHUMAETCS

_ P, +P
_ ™ (3
Pan - 2 ' (16)

B kauecTBe norpemtHocT! ykasbiBaeTcs 3HaueHue APy, =2 ab.
Ipumeuanue. Ecnu ycmanogieHo, umo MaKCUMaibHas eapuayus mexcoy Habmoodenusmu Pi npesviuwaem 2 OF,
Mo pe3yibmamsl UsmepeHuil A6IAI0MCs He00CMOBEPHLIMU U NPOYedyPy UMePeHUss HeoOX00UMO NPOGeCuU ewe pas.

[Ipy wu3MepeHMHM pacCTOSIHMS OT MepeAaTdrka J0 TOYKM HaOMIOJeHUs HeoOXOIMMO
YUMUTBIBATh YCIIOBHS U3MEpeHHUs. Eciin u3MepeHns nNpon3BOIWINCE B TOUKE, KOTOPAsi HE COBIaIana
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C TOYKOH YCTAHOBKM H3MEPUTENLHONW AHTEHHBI, TO HEOOXOMUMO IEPECYMTATH PACCTOSHUS IO
dopmyne (13).
3a pe3syibTaT HM3MEPEHMS PACCTOSHUS NPMHMMAETCS MEAMaHa BCeX HAOIIOJCHHI,
BbIYHCIIAEM A OT6paCBIBaHI/IeM nu3 HOHy‘-IeHHbIX pe3yﬂBTaTOB HaGJ’HO[[eHI/Iﬁ MHUHHUMAJIBHOTO H
MAaKCHUMaJIbHOTO 3HAUYEHHUI
Ro + R
5 .

B kadecTBe nmorpemHocTH ykasbpiBaeTcs 3HaueHne AR = 0,1 m.
IHpumeuanue. Ecnu ycmano8ieHo, 4mo MaKCUMAnbHas sapuayus medxcoy Habarooenusmu Ri npesviwaem 0,1
M, O pe3yIbmamyl UsmMeperull A6IsAI0Mcs HeOOCMOBEPHLIMU U NPOYEOYPY UMePeHUs He0OX00UMO NPO8eCcmi ele pas.

[Ipy w3MepeHWH yriia TPEBBIIICHUS YCTAHOBKM aHTEHHBI IMepeAaTdyuka Haja TOYKOU
M3MEPEHHUsT HEOOXOJMMO YYUTHIBATH YCJIOBUS WM3MEpEHUs. Eciu u3MepeHus] MpOHM3BOIMINCH B
TOYKE, KOTOpas HE COBMaJaja C TOYKOW YCTAHOBKH W3MEPHUTEIHLHOW aHTCHHBI, TO HEOOXOIMMO
MePECUYUTATh YIoJl peBbIeHus 1o popmyie (12).

3a pe3ynbTaT U3MEPEHHS yriia MPEBBINICHUS YCTAHOBKH AHTEHHBI NMPHUHUMACTCS MEIMaHa
BCEX HAONIOJICHUH, BBIYMCISIEMas OTOpachIBAHHMEM W3 MOJYYCHHBIX PE3yJIbTaTOB HAOIIOJCHUN
MUHUMAITBHOTO U MAaKCUMAJIBHOTO 3HAYCHHIA
€t &)

5 .

B xauecTtBe MOrpCIIHOCTU YKa3bIBACTCS 3HAUCHUC Ae=1°,
Ipumeuanue. Eciu ycmano6neno, umo MaKCuMaibhas eapuayus mexcoy Habmooenusmu & npegviuiaem 19
Mo pe3ynbmamsl UsmMepeHull AGIAI0MCs HeOOCMOBEPHLIMU U NPOYEOYPY UsMePEeHUs HeOOX00UMO NPOBECMU euje PA3.

[Ipu wu3MmepeHun asuMyTa TOYKM HM3MEPEHUS 3a pe3yibTaT H3MEPEHUS TMPUHUMAETCS
MeJraHa Bcex HaOmoaeHuH, Berancisemas B coorserctBuu ¢ TOCT P MCO 5725-6-2002 [20]. s
€€ BBIYMCICHUS W3 TOJYYCHHBIX PE3YJIbTaTOB HAOMIOEHUNA HCKIIOYAIOTCS MUHMMAIBHOE U
MaKCHUMaJbHOE 3HAUEHUS, a 32 Pe3yJbTaT MPUHUMAETCS
QAp) T %

—

B kauecTBe morpemHocTy ykasbIBaeTcs 3HaueHne Aa = 1°.
Tlpumeuanue. Eciu ycmanosieno, ymo MaxkCumMaibHas apuayus mexncoy Haonooenusmu oi npesviwiaem 1 °,
Mo pe3yibmamsl UsmepeHull A6IAI0MCs He00CMOBEPHLIMU U NPOYedyPy UsMepenuss HeobX00UMO NPOGecmuU ewe pas.

N3mepenne OHUHNM saBasercs kocBeHHbIM. llpu pacuere pesynpTara H3MEpeHUs
WCTIONB3YIOTCA PE3yibTaThl TPEABIAYIINX HW3MEPEHHM M HucXoaHble aaHHble. Pacuer DUUM
MIPOU3BOJIUTCS B COOTBETCTBMM C BblpakeHHMeM (11). B kadecTBe MOrpemrHOCTH yKa3bIBaeTCs
sHaueHue APy = 6 1b.

R = (17)

g =

(18)

(19)

a =

AHaJu3 1 opopMIIeHHE Pe3yIbTATOB H3MeEPeHHU I

Ecnu nmpu npoBepke 0OHApY>KEHO, YTO OJIHA MJIM HECKOJBKO M3 TPEX OrMOaroluX CIIEKTpa
MEPECcCeKaloT CHEKTPAIbHYI0 MAacKy, TO HEOOXOJUMO ONEepaTHMBHO BBIIBUTh HMX BO3MOKHBIE
MIPUYMHBI. 3aBBILICHUE PE3YJIbTaTa U3MEPEHUSI MOXKET OBITh BBI3BAHO MOTIPEUIHOCTAMHU U3MEPEHUM
BCJIEJCTBHE HAIMYMs TIOMEX, KOTOpble OIepaTop HE CMOI BHU3yaJbHO OOHApPYXUTh IO
N300paXEHUIO CIIEKTpa.

Ecnu BBISIBJICHO, YTO MpEBBILIIEHHE OTHOAIONIMX CIIEKTpa CUTHAIA CHEKTPAlIbHOM Macku He
BBI3BAHO MOTPEIIHOCTSMU, TO IpoBepsiemoe POC mpu3HaeTcst He COOTBETCTBYIOIIUM TPEOOBAHUAM
CTaHAapTOB.

Ecnu HM oniHA W3 ormOaromux CIeKTpa CUTHajla He MPEBBIIIAET CHEKTPaJIbHON MAacKH, TO
nposepseMmoe POC mpu3HaeTcss COOTBETCTBYIONIMM TPEOOBAaHUSAM CTAaHIAPTOB.

C nenpro BBIABICHHs XapakTepa aoiroBpeMeHHbIX u3MmeHeHuil UTII mo cpaBHeHuro ¢
pe3yibTaTaMy, IOJYyYEHHBIMU IIPU BBOJE IME€pEJaTYMKa B DKCIUIyaTallUIO WM IIPU IIPOBEIACHUU
MHCIEKIMOHHOTO KOHTPOJIS 11eJIeCO00pa3HO TMOCTOSIHHO aHAJIU3UPOBATh PE3YyJbTaThl M3MEPEHUN
YTII xonTponupyeMbix POC, nmosyueHHble B Mporiecce NEPUOANUECKOTO KOHTpoJIsd. Takol aHanu3
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MPOBOJAT MyTEM IPOCMOTPA U CPABHEHMS PE3yJbTATOB HACTOSAIIMX M3MEPEHHH € MOJIyYEeHHBIMU

paHee.
Ipumeuanue. Pexomendyemcs KOHmpoib nposoOUms 6 OOHUX U MeX Jice MOUYKAX USMEPEHUsL, YMO NO360aUM
Oonee 00BLEKMUBHO CPABHUBAN MEICOY CODOU pe3yTbmamal.

[lonyyennsie 3HaueHuss mnapamerpoB YTII crienyer cpaBHUTH ¢  pa3pelIEHHBIMU
3HaYeHUsIMU. JJIg 3TOr0 HEOOXOAMMO COIMOCTaBUTh HOMUHAIbHYIO JIH aHTeHHBI mepenaTyvka B
a3UMYTaJIbHOMN IUIOCKOCTU €O 3HaueHusAMU DUIIM B COOTBETCTBYIOIIMX HAINPABIEHUSAX, C YUETOM
IIOIPELIHOCTH U3MEPEHUM.

[Ipumep cpaBHeHusi pe3yiabraToB u3Mepenuss OUMM ¢ nHomuuanbHOM JIH aHTeHHBI
nepeaardrka npusezieH B [punoxenun I

Ecnu n3mepennblie 3Hauenus DVIMIM B COOTBETCTBYIOIIMX HAIIPaBICHUSAX HE MPEBOCXOASAT
pa3pelIeHHbIE 3HAYEHHUs], TO CIEAYeT CUUTaTh, 4TO cymecTByromui UTII cooTBeTCTBYET yCIOBUAM
HCII0JIb30BAaHUS YaCTOT.

Eciu B mpomecce Takoro aHammza OOHApyXeHO, 4TO W3MepeHHble 3HadeHuss DWHM B
COOTBETCTBYIOIIMX HANPABICHUSX BBIXOAAT 3a YCTAHOBJIIEHHBIE IpaHUllbl, TO Nposepsiemoe POC
MIPU3HAETCSI HE COOTBETCTBYIOLIUM YCJIIOBUSIM HCIIOJIb30BaHUS YacTOT.

[To utoram u3mMepeHuid HEOOXOAUMO CPOPMUPOBATH OTYET, B KOTOPBIM HYKHO BKJIIOYUTH
naHHBIE O KOoHTposmpyeMoM PDOC, 00 ycloBUsSX W pe3yiabTaTaX HM3MEPEHUH W BBIBOJBI
otHocuTensHo wucnpaBHoctTh POC. K ordery mpuiaraercss mpoTOKON H3MepeHwil mo ¢opme,
yTBep)KIeHHOH nprkazoM MunuHpopmesszu Poccun ot 28.10.2004 Ne 25.
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IIpuioxkenue A

Tpeﬁ()BaHI/Iﬂ K cpeacream 1/13Mepeﬂm7i H BCIIOMOTIaTe€JbHBIM CPEACTBaAM

TpeOoBaHus K aHAIM3ATOPY CHEKTpa:

— Jlmama3oH 4acTOT aHAIM3aTopa CIIeKTpa J0JDKEH ObITh B mpeaenax ot 1,0 o 7,0 I'T.
prvzel{anue: ,ZZonyCKaemC}z np0u3600umb usmepenusl no ydacmixkam duana30Ha anaausamopamu cnekmpa
PA3TUYHbIX MUNOoe.

— TIlomoca 063opa aHaJM3aTopa CICKTpa JOJKHA obecreynBaTh U3MEPCHUC OFH6aIOIHefI

CIEKTpa CUTHAJIA B MOJIOCE YACTOT, COOTBETCTBYIOIEH MUHUMAIIbHOMY KOHTPOJIBHOMY YPOBHIO.
Ipumeuanue. Ilpu omcymcmeuu anaruzamopa cnekmpa ¢ mpeOyemMou noaocou 0630pa O00nycKaemcs
usmepeHue o2ubaioweli KOHMpPOIUPYeMo20 CReKmpa no Y4aCmKAaM.

— Ilomoca mpomyckaHusi aHajlu3aTopa CIEKTpa Ha ypoBHe MHMHYC 3 b JOJDKHA ObITH He
MmeHee 300 kI'm.

— JluHaMuyeckuil JMama3oH aHajJW3aropa CHEeKTpa JO0JDKeH o0ecrneuuBaTh H3MEpeHHe
MaKCUMaJIbHOT'O KOHTPOJIbHOI'O YPOBH:I.

— HepaBHOMEpPHOCTh AMIUIMTYIHO-YaCTOTHOM XapaKTEPUCTUKU aHaJIM3aTopa CIIEKTpa B
YCTaHOBJICHHOM I10JIOCE YacTOT HE JOJIKHA MpeBbIaTh 3 Ab.

— Ilpenen nonyckaeMoi NOrpeIHOCTH U3MepeHus ypoBHs He 6onee £2,0 nb.

TpebGoBaHus K U3MEPUTEILHOM aHTeHHE (CM. Takke Tadn. 10.1):

Jnamna3oH 4acTOT U3MEPHUTEIILHON aHTEHHBI I0JDKEeH ObITh B ipenenax ot 1,0 o 7,0 I'T.
W3mepuTenbHas aHTEHHA JIOJDKHA MMETh JIMHEHHYIO TTOJISIPU3ALIHIO.

— KCBH, ue 6oxee 2,5.

— W3meputenbHas aHTCHHA JOJDKHA OBITH aTTecToBaHa JiMOO 1Mo 3()deKTUBHON ILIOIIAIH,
1100 1Mo K03 UIMEHTY YCUIICHHUS C MTOTPEITHOCTHI0 He 6oee 30%.

W3mepurenbHass aHTCHHA JOJDKHA YCTAaHABIMBATbCS HAa TPEHOTE C  YIJIOMECTHO-

a3uMyTalbHBIM TUMOOM. TpeboBaHus K TpeHore:

— TlorpemHocTh HaBeACHUS IO a3UMYTY — He Oosee 3°.

— IlorpemHocTs HaBeACHUS IO YTy MecTa — He O6osee 3°.

— [lorpemHocTs HaBeACHUS B TNIOCKOCTH MOJIIpU3anuu — He Oonee 3°.

TpeboBaHus K Ja3epHOMY JAIBHOMEDY:
— Jluanazon usmepenus paccrossHui 2 — 150 m.
— Ilpenen nonmyckaemoi MOrpeIHOCTH U3MEPEHUs paccTosiHuA He Oonee 0,1 M.

TpeboBaHus K reoe3MUECKOMY CITyTHUKOBOMY ITPUEMHUKY
— Ilpenen nomyckaemMoil MOTPeIIHOCTH ONpeaeeHns kKoopauHat He 6oxee 30,0 M

TpebGoBaHUs K KITUHOMETPY:
— JlnamazoH u3MepeHus BepTHUKaIbHbIX yraos 0-90°.
— Tlpenen pomyckaemMoli MOTPEIIHOCTH U3MEPEHUS BEPTUKAIILHBIX YIIIOB He Oonee 1°.

TpeboBanus k 6yccomnu
— Jlnamazon w3mepenus azumyToB 0-360°.
— Ilpenen nomyckaemoii MOTPENTHOCTH U3MEPEHUs a3uMyTa He Ooee 1°.

TpeboBanust K UIMEPUTEITHHON PYJIETKE:
— Juana3on uzmepenus 1l 0,01 - 20,0 m.
— Ilpenen nomyckaemMoii MOTPeIHOCTH U3MepeHus pacctosiHus He 6omee 0,01 m.

TpeboBanust kK U3MEPUTETHHOMY KabeIto
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— HW3mepurtenvHbIli Kabenb MpeaHA3HAYCH IS COSAMHEHUS HW3MEPUTEIbHON aHTCHHBI W

aHaJIN3aTopa CIICKTpa.

— JlnvHa kabens 11l COSIMHEHUSI aHAJIM3aTopa CIEKTpa ¢ aHTEHHOM He 6oJjee 2 M.
— 3aryxanue B kabene He Ooinee 2 1b.
— 3aryxaHue kabess T0JDKHO ObITh OTKATMOpOBaHO B nuama3oHe 9actoT oT 1,0 mo 7,0 [T ¢

norpemHocTeio He 6onee 0,1 nb.

PexomeHayemble cpeacTBa U3MEPEHNIi H BCIIOMOraTe/ibHbIe CpeACTBA

Tabmuma A.1
Tun CU Xapakrepuctuku CU
AHAJN3aTOPBI CHEKTPA
Rohde&Schwarz ITonoca wacror 20,0 I'y — 7,0/ 13,0/ 30,0 T'T'1y
FSP -7, 13, 30 [Tonoca npomyckanus nmo HY no 10,0 MI'g
Junaamudeckuit quana3od ot 30,0 1o -130,0 nbm
[Ipenen nonmyckaeMol MOTPEIIHOCTH U3MEPEHUS YPOBHS HE
ooxee £0,5 nb
Rohde&Schwarz ITonoca yactor 20 I'y — 8,0/ 26,0/ 40,0 I'T'1g
FSQ - 8, 26, 40 [Tosoca npomyckanus mo HY mo 50,0 MI'ig

Jnaamuyeckuit nuamna3oH ot 30,0 go -130,0 nbm
[Ipenen nomyckaemMoil MOrpelIHOCTH U3MEPEHHSI YPOBHS HE
6onee 0,5 n1b

Agilent Technology
89650S

ITonoca wacror 3,0 I'm — 26,5 I'T'1x
[Tonoca nponyckanus no HY o 80,0 MI'n
Juaamuyeckuit quamna3od ot 30,0 1o -120,0 nbm

[Ipenen nomyckaeMoil MOrPeNTHOCTH U3MEPEHHSI YPOBHS HE
oonee 0,25 nb

I/I3Mepl/lTe.TIbeIe AHTCHHBI

I16-59

Juamazon gactot ot 1,0 o 18,0 I'T'mm.

[Ipenens! nomyckaeMoi OTHOCUTENBHON MOTPEIIHOCTH

3¢ eKTUBHON MOBEPXHOCTH U K03 PHILIMeHTa KaTuOpOBKU
aHTeHHEI He Oonee £1,5 nb

KCBH ue 6onee 2,0

[Tonsipusanus TuHeNHHas

JlazepHble 1ajbHOMEPBI

Leica DISTO Classic 5a

Juanazon u3mepenus paccrossauid 1,0 — 150,0 m.
[Ipenen momyckaeMoil MOTPETHOCTH U3MEPEHHSI PACCTOSHUS HE
6onee 0,05 m.

CeeropansHomep 2CT10
"bieck 2"

Juanazon n3mepenus paccrossauii 2,0 — 10000,0 M.
TorpentHocTh m3Mepenns pacctosauit J(5+3-10° D) M.

I'eoge3nueckne CHIyTHUKOBBIC IPHEMHUKH

Compact Flash GPS
npuémuauk GlobalSat BC-
337

[Ipenen nomyckaemoit norpemxocty He 6oiee £ 100 m.

Kiannomertpsl

Laser Technology Inc
Impulse 200/200LR

Jlnama3zoH u3MepeHust BepTUKaIbHbIX yrios 0 — 180°.
[Ipenen nonyckaeMoi NOrPEIIHOCTH U3MEPEHHs yria He Ooiee
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| +0.1°.

Byccoaun
bBJI Jnanazon usMepenus asumyTos 0-360°.
JlonycTuMoe cpeHee KBaIpaTHUYE€CKOE OTKIIOHEHHUE CIIyYalHOU
COCTABIISIOLICH MOTPEITHOCTH U3MEPEHHUSI MATHUTHOTO a3UMYTa,
He Oonee 15°
CucremMaTuveckasi COCTaBIISIONIAs TOTPEITHOCTH H3MEHEHUS
MarHMTHOTO a3uMyTa, He Oosee 15°
bI'-1 Jnanazon usMepenus asumyTos 0-360°.
[TorpemHocTs U3MEPEHNSE MAarHUTHBIX a3UMyTOB3(’
IIporpaMMHBIe TecTepbI
AirMagnet
Handheld 3.0 Amnanuzarop GecripoBoHbix cereit Wi-Fi
AlrMagngt Awnanuzarop GecripoBoHbIx cereit Wi-Fi
Laptop Trio
Berkeley Varitronics
Systems Amnanuzarop 6ecrpoBoaHbix ceteir Wi-Fi

Yellowjacket Indoor 802.11

Berkeley Varitronics
Systems
Bumble Bee

Amnanuzarop 6ecripoBoaHbix ceteir Wi-Fi
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Ipuiaoxenue b

OcHOBHbIE XapaKTEePUCTHKH MPOrpaMMHOI0 TecTepa

[TporpamMMHBIi TecTep HpeAcTaBiIseT co00M MepeHOCHON KOoMIbITep (HOYTOYK), B COCTaB
KOTOPOTO BKJIFOUEH aJlanTep, MO3BOJSAIOMNN paboTath B ceTax bIIJ] cooTBeTcTByIOMIETrO CTaHAapTA.
Kpome 3T0ro B coctaB nporpaMMHOI0O TecTepa JOHKHO BXOJUTh HEOOXOJUMOe 0011iee (CUCTEMHOE)
U crienualibHoe (MPUKIaJHOE) IPOrpaMMHOE oOecrieueHue.

OOmee mnporpaMmHOe obOecriedeHue - Hambosiee yHUBEpcalbHas YacTb IPOIPaMMHOTO
obecrieyeHus, oOmas AN Pa3IUYHBIX KOMITBIOTEpOB. IlporpamMmbl, BXOAsIIe B €€ COCTaB,
o0ecrneynBaOT YIpPaBJICHHE BCEMH allapaTHBIMM M IPOrpaMMHBIMU pecypcamu. [lox oOumum
MIPOrpaMMHBIM OOecTieueHHEeM MTOHUMAIOT ONIEPALIHOHHYIO CHCTEMY.

[TpuknagHoe nporpaMMHOe oOOecledeHHe peanu3yeT KOHKPETHbIE alrOpUTMBI Ieperadu
TECTOBOW TMOCJEIOBATEIBHOCTH M 00paboTku mnosydaemoii uHpOpManuu. [lon mnpukiagHbM
IIPOrpaMMHBIM OO€clie4eHHEeM TOHUMAETCsl TeCTOBas NporpamMmma, NpejHa3HayeHHas Ui epeladyn
TECTOBOI1 ITOCIEJ0BATEIHLHOCTH.

B kadyectBe TecTOBOM NpOrpaMMbl MOMKET CIYXHUThb Jr00as IporpamMma, HMeroLas
BO3MOXKHOCTh nepeaadn ndopmarnuu o Internet/Ethernet cersim. Ilpumeps! nporpamm:

— (ailoBbIe MEHEKEPHI ¢ BO3MOXHOCTHIO padoThl B LAN (Explorer, Windows Commander
U T.IL.),

— TmporpamMmsbl mepeaaqn/monaydenus aektponnor moutsl (MS Outlook, Outlook Express,
The Bat u T.11.);

— IporpamMMbl IPOCMOTpa THUMEPTEeKCTOBBIX aokymeHtoB (MS Internet Explorer, Opera,
Mozilla u 1.11.).

Oco0eHHOCTH TPUMEHEHH s IPOrPAMMHBIX Te€CTEPOB MPHU U3MepPeHHAX.

1. B xauectBe HepeI[aT‘-II/IKa/HpI/ICMHI/IKa TECTOBOU IMOCJICAOBATCIIBHOCTH MOXKET BBICTYIIATh
M000H MporpaMMHBIN TecTep.

2. Tlpu mpoBepke COOTBETCTBUS OTHOAIOMICH CIIEKTpa CHUTHAJIA CIEKTPATBHOW MacKe
HEeo0X0IMMO 00ecTeYyuTh MAaKCUMAJIbHYI0 CKOPOCTh mepefaud uHbopManuu. MakcumanbHas
CKOpPOCTHL mep€aadyr AaHHBIX JOCTUTACTCA IIpU obecrieueHnn XOopomwero KaHalla CBA3U H
HEOOJBIIOr0 PacCTOSHUS MeXay 0a30Boi cTaHIMEH W aOOHEHTCKUM ycTpoiicTBoM. [loaTomy mms
JOCTUKCHUS MaKCHUMaJILHOU CKOpPOCTH nepcaadn JaHHbIX HGO6XOZ[I/IMO o0ecreunTh MUHUMAJILHOE
paccrosiHue OT 0a30BOM CTaHIMM JO TMPOTPAMMHOIO TecTepa — TMPUEMHUKA TECTOBOU
II0CJICAOBATCIIbHOCTH, 4 TaK¥KE MHUHUMAaIbHBIN YPOBCHB ITOMEX B KaHAJIC.

MaxkcuManbHyl0 CKOPOCTh MepeAadyd HHQPOPMAIUM MOXKHO YCTaHOBUTH JTUPEKTHUBHO,
HaCTPOUB COOTBETCTBYIOIINM 00pa3oM 0a30BYIO CTaHITHIO.

3. Ilpu BBIABIEHUWH HECAHKIIMOHUPOBAHHBIX POC BakKHOW OCOOEHHOCTHIO MPUKIIATHOTO
MPOTPAMMHOTO 00€CTICUCeHHsI SIBISIETCS BO3MOXKHOCTH ompenensite MAC-aapec ycTpolcTB. OTa
BO3MOXXHOCTh TIO3BOJISIET OT/IHYaTh pazperieHHbie POC oT HecankunonupoBaHHbIx POC.
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Ipuiaoxenue B

CrnexkrTpajnbHble Macku cTanaapToB BII{

TpeOGoBaHMs CTaHAAPTOB K JIOMYCTUMBIM 3HAYCHHUSAM BHEIOJIOCHBIX M3JIYyYCHHH 3a/1al0TCS B
BUJIE CIEKTPAIBHBIX MAacoK B TaOMM4HON (opme WM PHUCYHKOB B KOOpAWMHATax (ypOBEHb —
4acToTa).

B Bepxneit wactu Tabmumel B.1 ykazana cmektpampHas macka (puc. B.1) mms POC,
paboraromux B cranaaptax 802.11 a/g, rue ucnonb3yrores Buabl Mmoayisius OFDM.

B wmwkHeld wactm Tabnmmpel B.1 yka3zana cnektpanbHas macka (puc. B.1) mis POC,
paboraromux B crangaprax 802.11 b/g, rae ucnoassyercs moaymsuus DSSS, BPSK u QPSK.

Tabnuna B.1.
802.11a/g (Bux moayasinun - OFDM)
Yacrora, MI'l -30 -20 -11 -9
YpoBeHsb, 1b -40 -28 -20 0
802.11b/g (Buasl moayasiuuu - DSSS, BPSK u QPSK)
Yacrora, MI'11 -22 -22 -11 -11
Ypogens, 1b -50 -30 -30 0

Ipumeuanus: 1. B mabnuye npusedenvl 3HAUeHUs YACMON OMHOCUMETbHO YEHMPATbHOU YaACTOMbL.

2. [Ina nocmpoenusi CneKmpaibHOU MACKU HE0OX0OUMO NOCIe008AMENLHO COCOUHUNb MOYKU MeHCOY CODOU.

3. B mabauye npusedenvl KOOpOUHambvl MoUeK, HAXOOSWUXCSA Ce8d OMm YeHmpanbHou uacmomsl. Touxu,
HAxX00sAWuecs cnpasa om YeHmpaibHoU Yacmomsl, PACHONIAZAIOMCS CUMMEMPUUHO.

0 - 0
10 - -10 -
-20
w 20 L0
I:l_: g .30 -
< 30 - <
-40
-40 \ w
-50 \ \
jﬁ 20 40 60 ? 20 40 60
-50 -60
fotH, MMy foTH, MINy
Puc. B.1

Ha pucynkax B.2 a)-B) nmpuBeieH BHEIIHUN BHUJl U YKa3aHbl TOYKU MO KOTOPBIM CTPOUTCS
CreKTpasiibHasi Macka. s Toro, yToObl BOCIIONB30BaTbCS PUCYHKAMHM HEOOXOAMMO 3HATh BUJ
voaymsauuu u HIIIIL. Tabnuna B.2 cogepxut nHpopmannio 0 4aCTOTHBIX KOOPAMHATAX TOYEK, IO
KOTOPBIM CTPOUTCS CIIEKTpaibHas Macka, a Tabnuna B.3 conepxxut nndopmariiio 06 ypoBHE TOUEK.
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Tabmauma B.2

Bua moayasiunu QPSK
MunnmanpHas
HILIT, MTI't | ckopoctb nepeaun | A, Ml | B, MI'y | C, MI'p | D, MI't | E, MI't | F, MI'g
uHpopmanuu, Mout/c
1,75 2 0,875 0,875 1,25 1,85 3,5 4,375
2 2 1,0 1,0 1,42 2,11 4 5
3,5 4 1,75 1,75 2,5 3,7 7,0 8,75
7 8 3,5 3,5 50 1,4 14 17,5
14 16 7,0 7,0 10 14,8 28 35
28/30 32 14 14 20 29,6 56 70
Buja moayasiuuu 16 QAM
MunumanbHas
HIIIT, MI'm | ckopocts nepenaun | A, MI'n | B, MI'u | C, MI'u | D, MI'u | E, MI'u | F, MI'g
nHpopmanuu, Mout/c
1,75 4 0,875 0,875 1,25 1,85 3,5 4,375
2 4 1,0 1,0 1,42 2,11 4 5
3,5 8 1,75 1,75 2,5 3,7 7,0 8,75
7 16 3,5 3,5 5 1,4 14 17,5
14 32 7,0 7,0 10 14,8 28 35
28/30 64 14,0 14,0 20 29,6 56 70
Bua moayasiunu 64 QAM
MunnmanbHas
HIIIL, MI'n | ckopocth nepeaaun | A, MI'n | B, MI'n | C, MI'n | D, MI'n | E, MI'n | F, MI'g
uHbopmanmu, Mout/c
1,75 6 0,875 0,875 1,25 1,85 3,5 4,375
2 6 1,0 1,0 1,42 2,11 4 5
3,5 12 1,75 1,75 2,5 3,7 7,0 8,75
7 24 3,5 3,5 5 7,4 14 17,5
14 48 7,0 7,0 10 14,8 28 35
28/30 96 14,0 14,0 20 29,6 56 70
HpuMeanuﬂ: 1.B ma@zuue npuse()eHbl SHAYCHUs 4acmom OmHOCUMENIbHO M@Hmpa]leOuv yacmomeadl.
Tabnuna B.3
Touka A, | Touka B, | Touka C, | Touka D, | Touka E, | Touka F,
ab ab ab ab ab i
Bun mogymsimmun QPSK 0 -10 -25 -27 -50 -50
Bun Mmonynsauuu 0 -10 -27 -32 -50 -50
16-QAM
Bun moynsiun 0 -10 -32 -38 -50 -50
64-QAM

Ipumevanus: 1. /na nocmpoenus cnekmpaibHot MACKu HeoOX00UMO NOCAe008AMENbHO COeOUHUMb MOYKU

Mmedxncdy coboll.

2. B mabauye npusedensvt KoOpouHamvl moyek, HAX0O0AUWUXC Cnpasa om yeHmpaibhou yacmomol. Touku,
Haxoo0awuecs cieea om YeHmpAaibHOU Yacmonivl, PACRONA2AIONCS CUMMEMPUUHO.
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CrnexTpanbHas CnexTpalbHas

IUIOTHOCTH, 1b QPSK IJIOTHOCTS, 1b 16-QAM
A A
B D B D
C E F C E F
AF, MI'n AF, MT'y
0 > 0 >
a) 0)
CrexTpalibHas
MJIOTHOCTB, 1B 64-QAM
A A
| _— B
C

AF, MI'n

Puc. B.2.
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Ipuioxenue I'

IIpumep nocrpoeHusi HoMuHAILHOM /IH aHTEeHHBI NepeaaTYNKa ¢ Y4€TOM NOrpelHocTe
H3MepeHust

JIH aHTeHHBI mepenaTurka 3a7aeTcs B TaOJIUYHOM WM TpadudyeckoM BUJE B KOOpIMHATAX
asumyT-OUMM. Ecim JIH 3agana B TaOiauyHOM BHUAE, TO K KaxaoMy 3Hadenuto DOUNM
HeoOXxoaumo mpubaBuTh 6 b s ydera morpemHocTH u3MepeHuir DUHMM u abcomoTHyro
BEJIMYMHY KaXJO0ro a3umyTa (KpoMe HYJIEBOrO) YBEIMYUTh Ha 1° A ydera MOTpemHOCTH
nu3MepeHus azumyra (cm. taou. I'.1).

Ecmm JIH 3amana B rpadmueckoM Buze, TO Ha rpaduke K Kaxaomy 3HadeHuio DM
Heo0XxoauMo mpubaBuTh 6 1b 1 ydera norpemHocty u3meperanii SUNUM (cwm. puc. I'.1).

Tabmuua I'.1.

AsHMyT, 0 30 50 55 60 63 90
Ipagychl
OUHM, 0 3 10 15 20 25 25

nb
AsAMyT, 0 31 51 56 61 64 91
Ipagychl
SHHM’, 6 3 4 9 14 19 19

nb

10

-10 -

SUUM, nb

-20 -

-30 \ \
0 50 100

A3nmyT, rpagychbl

Puc.T'.1.
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